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Building Diesel Locomotives 


for New Railroading 


INCE the invention of the steam locomotive 
over one hundred years ago there have been 


Outstanding Operations in Ma- only two fundamental changes in methods of 
chining Parts for the Streamline producing railway motive power. The first came 
with the adoption of electric locomotives, at first 
Diesel Locomotives Built by the for light switching service and then for regular 
Electro-Motive Corporation passenger and freight service over runs up to 400 


miles. In this country, electric locomotives are used 
most extensively in service between large cities, 
although they are also used on severe mountain 
grades and in long tunnels. They were in opera- 
oe ; tion as early as 1895 in the Baltimore tunnel of the 
By CHARLES 0. HERB Baltimore & Ohio Railroad. 

The second radical change in railway motive 
power has occurred within the last four years with 
the revolutionary development of streamline trains 
powered by Diesel engines. Trains of this type can 

v attain the amazing speed of two miles a minute, 
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and they have established new speed records for 
long distances. For example, in 1934, one of the 
Burlington Zephyrs made a non-stop run over the 
1015 miles between Denver and Chicago at an 
average speed of 77.6 miles an hour. Shortly after- 
ward, a Union Pacific train made the run from 
Cheyenne to Omaha, a distance of 507 miles, at an 
average speed of 84 miles an hour. 

Records such as these impressed railway men and 
the general public with the fact that passengers 
could be transported in safety over railroads at 
much faster speeds than had formerly been con- 
sidered practicable. The immediate result was the 
adoption of streamline trains for regular service 
all over the United States. They operate on runs 
as short as from Kansas City to Salina, Kan. (187 
miles) or from Boston to Bangor, Me. (254 miles) 
up to distances as great as from Chicago to Los 
Angeles (2298 miles via the Union Pacific). 

The popular reception of this new type of trans- 
portation induced the Electro-Motive Corporation 
(a subsidiary of the General Motors Corporation) 
to erect a plant at La Grange, IIl., for the sole pur- 
pose of building Diesel locomotives. Locomotives 
of this type are being built there for both stream- 
line trains and for freight switching service. This 
shop, engaged in building the most modern of rail- 
way locomotives, employs manufacturing equip- 
ment of the latest design. Typical operations will 
be described in the following. 


Engine frames of welded steel-plate construction 
are milled to specified dimensions within plus or 
minus 0.0005 inch on the huge Consolidated Ma- 
chine Tool Corporation’s Newton planer type mill- 
ing machine shown in Fig. 1, which weighs ap- 
proximately 250,000 pounds. Frames are handled 
by this machine for the eight-, twelve-, and sixteen- 
cylinder engines built by the company. These 
frames range up to 139 1/4 inches in length. Four 
milling heads are provided at the front of the 
machine illustrated, and two heads, one of them 
for boring operations, at the rear. There are, in 
all, eighteen motors on this machine, ranging from 
3/4 to 30 horsepower in capacity. 

In the operation shown, the upper milling head 
is engaged in machining the top of an engine 
frame to receive the cylinder head. This milling 
head is fitted with a face-milling cutter 30 inches 
in diameter. The left-hand head is face-milling 
surfaces for the water jacket and hand-hole covers 
at an angle, while the right-hand head mills the 
corresponding side of the engine frame at an 
angle. The head that is idle at the right-hand end 
of the cross-rail is used in combination with the 


Fig. 1. Milling Diesel Engine Frames on a 250,000- 
pound Machine Equipped with Five Heavy-duty 
Milling Heads and One Boring Head 
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left-hand cross-rail head in milling the frames for 
twelve-cylinder engines. 

At the same time that these cuts are being taken, 
two side-milling cutters on the horizontal spindle 
of a head mounted on the rear of the front machine 
column mill surfaces of a cam pocket that extends 
the full length of the engine frame. This pocket 
may be seen in the illustration at the top of the 
frame on the right-hand side. The overhanging 
end of the cutter-arbor used in milling this cam 
pocket is carried by a support on the cross-rail. 

The boring head at the rear of the machine is 
mounted on the cross-rail and is employed for 
rough- and finish-boring the engine frame to re- 
ceive the cylinder sleeves. This head also counter- 
bores the top end of the cylinder-sleeve holes and 
cuts two seal grooves in these holes. The holes in 
the engine frame for the cylinder sleeves have a 
nominal diameter of 11 inches, and the distance 
from center to center is held to within plus or 
minus 0.003 inch. Therefore, extreme care is neces- 
sary in advancing the engine frame by means of 
the table to locate successive holes for the cylinder 
sleeves beneath the head. 


Fig. 2. The Ends of the Welded Steel-plate Engine 
Frames are Milled the Entire Width with One 
Sweep of a 30-inch Cutter, as Shown 


The engine frames are also milled on the bottom 
on this machine by employing the two side-heads 
at the front of the machine. These heads are posi- 
tioned for the operation with their spindles hori- 
zontal, and are each provided with an assembly of 
two face-milling cutters and one side-milling cut- 
ter for simultaneously milling two vertical surfaces 
and one horizontal surface on each bottom flange 
of the frame. The bottom of the engine frames is 
finished prior to the top and before the cylinder- 
sleeve holes are bored. 

Another huge Newton machine, shown in Fig. 2, 
face-mills each end of the engine frame prior to 
milling the top of the frame. The engine frame is 
located from its finished bottom surface on the 
stationary table of the machine and is milled as 
the cutter-head is fed vertically on the front of the 
machine column. The engine frames are turned 
end for end for milling the opposite ends. 

Wheel treads for high-speed locomotives are first 
turned on the Niles lathe illustrated in Fig. 3 and 
then ground, as shown, by means of motor-driven 
grinding heads mounted on the toolposts of the two 
carriages. The tool-slides are fed sidewise at the 
angle of the wheel tread in taking both the turning 
and grinding cuts on the tread. This is accom- 
plished through the action of crank mechanisms 
which actuate short lead-screws to feed the car- 
riages. The flanges of the wheels are turned by 
feeding formed tools straight in. 
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Axles are turned all over in a Niles lathe with 
from 0.015 to 0.020 inch of stock left per side for 
removal by grinding in the Norton cylindrical 
grinding machine shown in Fig. 4. The axles are 
ground the complete length, so as to remove all 
tool marks. They are ground to size within plus 
0.001 inch minus 0.000 on the gear and whee! fits, 
and within plus 0.000 minus 0.003 inch on the 


Fig. 3. The Treads on 
the Wheels of High-speed 
Diesel Engine Locomo- 
tives are Ground by Em- 
ploying Attachments Ap- 
plied to the Lathe Used 
for Turning the Same 
Surfaces 


journals. The axles are generally 7 feet 8 inches 
long and 9 inches maximum diameter. 

The grinding wheel is 28 inches in diameter by 
4 inches wide. It is dressed to a radius on one cor- 
ner for grinding the various fillets on the axle, the 
axle being turned end for end in the machine for 
grinding the fillets of opposite hand. The axle is 
backed up on the front side by two steadyrests. A 


Fig. 4. Axles for Streamline Locomotives of the Diesel Engine Type 
are Ground all over to Eliminate Tool Marks; the Grinding Wheel 
is Rounded on One Corner for Grinding the Fillets 
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‘ig. 5. Wheels and Driv- 
ing Gears are Assembled 
on the Locomotive Axles 
by This 300-ton Hydrau- 
lic Press, which Has a 
Recorder that Indicates 
on a Chart the Pressure 

Used 


templet mounted on top of the steadyrests facili- 
tates correct positioning of the axle lengthwise in 
the machine. 

The 300-ton hydraulic press shown in Fig. 5 is 
used for assembling wheels and driving gears on 
axles. The wheel or gear to be assembled is placed 
on a trolley with its hub against a heavy stationary 
back-stop at the left-hand end of the machine. 


When pressure is applied to the ram at the right- 
hand end of the machine, the axle is pushed into 
the wheel or gear. An indicating recorder regis- 
ters on a chart the pressure applied in each assem- 
bly operation. These chart records are filed away 
for future reference. 

An important requirement of aluminum blower 
housings, which are of the construction seen on the 


Fig. 6. Machining the Elongated Bore in the Blower Housing Calls 
for a High Degree of Accuracy in Order to Prevent Leakage of Air 
between the Rotors and the Housing in Service 
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machine in Fig. 6, is that the elongated bore must 
be machined so closely to specified dimensions that 
there will be no leakage of air between the bore 
and the rotors that revolve within it. Hence, a 
tolerance of only 0.0005 inch, plus or minus, is 
specified on the length and diameter of this bore. 

Each end of the bore is rough- and finish-ma- 
chined on the Giddings & Lewis horizontal boring, 
drilling, and milling machine illustrated. Tantalum- 
carbide tools are used, two cutters being mounted 
on the tool-head for rough boring and one for finish 
boring. When one end of the housing has been 
machined, the table is moved transversely the re- 
quired amount to position it for machining the op- 
posite end of the housing. 

The finishing of the aluminum spiral-fluted ro- 
tors which are assembled in the blower housings 
is of unusual interest, because these rotors must 
mesh so accurately that there is never more than 
0.010 inch of clearance during their complete ro- 
tation. The shape of these rotors may be seen in 
Fig. 7, in which a rotor is shown being finished on 
a Rockford Hy-Draulic shaper-planer. 

In this operation, use is made of a circular dish- 


Fig. 7. Shaping the Helical Lobes and Flutes of 

the Blower Rotors is an Unusually Interesting 

Operation, because a Pair of These Rotors Must 
Run in Mesh, with Very Small Clearance 
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shaped cutter, mounted at the lower end of a tool- 
slide that is fed both vertically and sidewise with 
each stroke of the table on which the work is 
mounted. During the table stroke the work is also 
swiveled, so that the lobe or flute being machined 
passes the cutter at the required helical angle. In 
machining a lobe, the cutter is positioned on the 
right-hand side of the lobe, as illustrated, and is 
fed upward and sidewise toward the left until the 
top of the lobe is reached, and then downward and 
sidewise toward the left until the opposite side of 
the lobe has been completed. After one lobe has 
been finished, the work is indexed 120 degrees to 
present a second lobe to the cutter, and the tool- 
slide is returned to its starting position. Both 
roughing and finishing cuts are taken. 

In machining the flutes of the rotors, the opera- 
tion is the same, with the exception that the cutter 
movements are along a path that follows the bot- 
tom half of a circle, whereas in shaping the lobes, 
the path of the cutter corresponds to the upper half 
of a circle. The practice is to rough and finish all 
three flutes before the shaping of the lobes is 
started. After the complete shaping operation, 


Fig. 8. Dynamic Unbalance at Either 

End of the Blower Rotors is Indicated 

by Light Beams Pointing to Scales 
on the Left Side of the Machine 
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Fig. 9. The Cylinder Sleeves are First Rough- 


bored on This Machine, then Annealed, Shot- 
blasted and Water-tested, and Finally Returned 


to This Machine for Finish-boring 


these blower rotors are hand-filed to a true fit, 
Prussian blue being used to detect high spots of 
contact between mating rotors. Blower rotors for 
a sixteen-cylinder engine are approximately 18 1/2 
inches maximum diameter by 26 inches long. 

After the blower rotors have been finished, they 
are balanced dynamically on the machine shown in 
Fig. 8, which is of General Motors design. The 
rotor is revolved in this machine at the speed at 
which it will run in service. During the rotation, 
electric light beams appear in the two units seen 
on the left-hand side of the machine. If the rotor 
is in balance, both light beams will be straight up 
and down along the scales of the units. If the rotor 
is out of balance at the upper end, the light beam 
of the top indicator will slant toward degree grad- 
uations on the scale that coincide with similar 
graduations on the machine spindle to which the 
rotor is attached. Similarly, if the rotor is out of 
balance on the lower end, the light beam of the 
bottom unit will point toward degree graduations 
corresponding with the graduations of the machine 
spindle. 

By stopping the machine and turning the spindle 
to the angles indicated by the light beams, the op- 
erator knows where to drill metal from the rotor 
or to add weight in order to correct the unbalance. 

The cylinder sleeves used in the Diesel engines 
are made of a hard nickel iron. They are rough- 


Fig. 10. The 24-inch Long Cylinder 

Sleeves are Honed Accurately to Size 

and Straight within 0.0005 Inch, Plus 
or Minus, for their Entire Length 


and finish-bored with tantalum-carbide tools on the 
Baush vertical boring machine illustrated in Fig. 9. 
A cutter-head is employed which has four “cat’s- 
paws” that register against the surface being bored 
immediately in back of the cutter, and thus firmly 
support it for the full length of the cylinder sleeves, 
which is 24 inches. 

The cylinder sleeves are first rough-bored with a 
single-point tool, approximately 3/16 inch of stock 
being removed per side. Then they are annealed, 
shot-blasted all over, and tested for leakage under 
hydraulic pressure before being returned to the 
Baush machine for finish-boring. In this operation, 
the depth of cut is about 0.020 inch, and approxi- 
mately 0.0015 inch of stock is left per side for re- 
moval by honing. The nominal bore diameter is 
8 inches. 

From the finish-boring operation, the cylinder 
sleeves are pushed along the bench in front of the 
boring machine direct to the Barnes hydraulically 
actuated honing machine shown in Fig. 10. This 
machine drives the hone at 90 revolutions per min- 
ute and makes a complete stroke per revolution. 
The honing stones are 1/2 inch wide by 4 inches 
long. 

When the cylinder sleeves leave the honing ma- 
chine, their bores have a mirror finish and are true 
to size within plus or minus 0.0005 inch, straight 
within 0.000 inch, and round within 0.000 inch. 
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Selecting Speeds and Feeds 


Westinghouse Electric & Mfg. Co.’s Practice 


Tool Materials: A, Standard 18-4-1 High-Speed Steel; B, High-Cobalt High-Speed Steel; C, J-Stellite; D, Cemented Carbide 
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Machining Cast Iron, Solid Cut 


Tool Material ......... A B C D 
Speed, Feet per Minute 75 100 120 235 
Depen GF Cut ....2siesic 3/16 3/16 3/16 3/16 
Feed per Revolution ... 1/32 1/32 1/32 1/32 
‘Tool Life, Pieces ...... 4 6 10 32 
Machining Cast Iron, Intermittent Cut 
Brinell Hardness, 160 to 180 
Tool Material ......... A B Cc D 
Speed, Feet per Minute 35 50 60 100 
OF CUE 1/2 1/2 1/2 1/2 
Feed per Revolution ... 1/16 1/16 1/16 1/16 
Tool Life, Pieces ...... 1 1.5 2 5 
Machining Steel, Solid Cut 
Brinell Hardness, 140 to 160 
Tool Material ......... A B Cc D 
Speed, Feet per Minute 50 65 80 135 
Depth of Cut .......... 1/4 1/4 1/4 1/4 
Feed per Revolution ... 1/32 1/32 1/32 1/32 
Tool Life, Pieces ...... 1 1.5 2 5 


Machining Chrome-Vanadium Steel, Intermittent Cut 
Brinell Hardness, 220 to 240 


Tool Material ......... A B Cc D 
Speed, Feet per Minute 25 35 40 60 
3/16 3/16 3/16 3/16 
Feed per Revolution ... 1/32 1/32 1/32 1/32 
Tool Life, Pieces ...... 0.5 0.5 0.75 1 
Planing Cast Iron 
Tool Material ......... A B Cc D 
Speed, Feet per Minute 45 60 70 140 
Depth of Cut .......... 1/4 1/4 1/4 1/4 
eee 1/16 1/16 1/16 1/16 
Tool Life, Pieces ...... 1 2 3 5 
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The Properties and Uses 
Molybdenum Steels 


N October MACHINERY, page 110, an article was 
l published relating to the properties and applica- 

tions of carbon-molybdenum, chromium-molyb- 
denum, and nickel-molybdenum steels. The advan- 
tages of molybdenum tool steels were also referred 
to. The present article will deal with chromium- 
nickel-molybdenum steels and molybdenum in heat- 
and corrosion-resistant steels, as well as in nitrided 
steels. 


Chromium-Nickel-Molybdenum Steel Meets the 
Demands of Heavy-Duty Service 


Chromium-nickel-molybdenum steels, which are 
known by the classification S A E 4300, have been 
developed for heavy-duty service. These steels 
possess high physical properties and are immune 
to temper brittleness. They also have exceptional 
depth hardening properties, coupled with a wide 
heat-treating range, thus making them especially 
suitable for heavy forgings. The slow cooling pos- 
sible from the drawing temperature without danger 
of temper brittleness permits the relief of strains 
set up in quenching. 

SAE 4340 develops a wide range of physical 
properties, depending upon the heat-treatment. The 
fatigue strength of this steel is one of the advan- 
tages that has led to its adoption for heavy machine 
parts. Steels in the medium-carbon range are used 
for steam-hammer piston-rods, locomotive side- and 
connecting-rods, dredge-bucket pins, lathe gears, 
press cranks, aviation and truck crankshafts, bi- 
cycle pinions, machine tool arbors, impeller shafts, 
heavy-duty gears, and heavy forgings. Steels in 
the high-carbon range are used for forging die- 
blocks, airplane propeller hubs, hot shear knives, 


trunnion shafts, turbine rotor shafts, and steel mill 
bushings. 


Molybdenum in Heat- and Corrosion- 
Resistant Steels 


Molybdenum is an effective element for raising 
the creep resistance of steel. The fact that most 
molybdenum steels are practically immune to tem- 
per embrittlement makes them suitable for parts 
stressed at elevated temperatures for long periods 
of time. Other alloying elements usually added to 
improve resistance to corrosion may also increase 
the stability of steel at high temperatures. 

The following steels are used for various types 
of high-temperature service: Chromium-molyb- 
denum ; carbon-molybdenum; chromium-silicon-mo- 
lybdenum; manganese-molybdenum; nickel-molyb- 


denum; chromium-nickel-molybdenum; chromium- 
tungsten-molybdenum; and chromium-molybdenum 
of the SA E 4100 series. Chromium-molybdenum 
and chromium-silicon-molybdenum steels are ex- 
tensively used in the oil industry, where they are 
subjected not only to high temperatures and pres- 
sures, but to corrosion as well. 

Carbon-molybdenum steel is used in all types of 
equipment for high-pressure, high-temperature 
steam lines, and also in the oil industry where cor- 
rosive crudes are not encountered. Manganese- 
molybdenum steel is used for turbine bolts and 
studs, etc., while nickel-molybdenum and chromium- 
nickel-molybdenum steels are used for bolts and 
castings required for high-temperature service. 
Chromium-tungsten-molybdenum and steels of the 
S A E 4100 series are also used for bolts and studs. 

The use of molybdenum in stainless 18-8 steels 
improves their corrosion resistance and is effective 
in making them resistant to the attack of organic 
acids, caustic solutions, and most reducing acids. 
Molybdenum can be added to reduce intergranular 
corrosion without impairing resistance to surface 
corrosion. Stainless steels containing molybdenum 
can be welded without trouble from localized at- 
tack. Tests have shown that the creep strength of 
stainless steels at about 1500 degrees F. is almost 
doubled by adding molybdenum to the extent of 
3 per cent. 

Molybdenum is being used in proportions up to 
2 per cent in a number of low-carbon alloys con- 
taining nickel, chromium, or both, to improve their 
corrosion resistance. 


Nitriding Steels and Manganese and 
High-Silicon Molybdenum Steels 


Chromium-aluminum-molybdenum nitriding steels 
are the result of years of research. They take an 
exceptionally hard case, develop excellent core 
properties, and are not susceptible to temper brit- 
tleness. The adding of molybdenum eliminates the 
temper brittleness in steels containing aluminum, 
and improves the penetration and quality of the 
nitrided case. In addition, the core will not soften 
at nitriding temperatures. These nitriding steels 
are used for many purposes where an extremely 
hard surface is required, in combination with fair 
corrosion resistance and high wear resistance. 
Such applications include aircraft engine cylinders 
and gears, locomotive cross-head guides, and Pelton 
water-wheel valves. 

Manganese-molybdenum steels varying from 1 
to 1.50 per cent manganese and from 0.15 to 0.40 
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per cent molybdenum are being used as intermedi- 
ate steels between carbon and alloy steels. They 
fabricate easily and respond well to heat-treatment. 
They can be welded without trouble and machined 
freely. Manganese-molybdenum steels of the lower 
carbon analyses are suitable for carburized parts 
of intermediate grade. Applications of these steels 
include high-temperature valves, bolts, and studs; 
dredge buckets; rock-crusher parts; drill drive- 
rods for oil-wells; railway coupling pins; loco- 
motive tires; heavy-duty gears; and carburized 
pinions for rolling mills. 

The addition of molybdenum to silicon or chro- 
mium-silicon steels containing from 0.50 to 1.50 
per cent silicon produces special steels that are 
characterized by a high impact strength at hard- 
nesses above 50 Rockwell C. In addition, these 
steels possess unusual ductility at these high hard- 
nesses when properly heat-treated. They are used 
extensively for chipping chisels and hammer bits 
for pneumatic tools. They are also used for shafts 
and heavy springs. 


* * 


World’s Largest Rubber Tires 


In October MACHINERY, page 137, rubber tires 
6 1/2 feet in diameter, made in England, were 
mentioned. What are believed to be the largest 
rubber tires ever made in regular molds, are those 
employed in the so-called “marsh buggies’ built 
by the Gulf Research & Development Co., Pitts- 
burgh, Pa. These tires, made by the Goodyear Tire 
& Rubber Co., are 10 feet in diameter. They are 
constructed and molded in accordance with con- 
ventional tire manufacturing practice. Even larger 
tires have been made, but these were not made in 
a mold; thus several years ago some tires 12 feet 
6 inches in diameter were made by the Goodyear 
company. These tires had a sectional diameter of 
3 feet 6 inches. 


Stopping Small Losses Pays 
Big Dividends 


By W. F. SCHAPHORST 


A mistake frequently made in looking for causes 
of unnecessary expense in machine shops is that we 
look only for the big losses. The big losses are 
usually easy to find, but often the capital required 
to stop them is not available, and so nothing is done 
about them. Small losses, on the other hand, are 
overlooked because they appear to be too small to 
be worth bothering with. 

There is, of course, such a thing as devoting too 
much time to small details. It does not pay to spend 
$100 merely to prevent the loss of $100, and it 
hardly pays to spend $100 merely to prevent the 
loss of $106. There are so many factors that enter 
into these problems, such as labor, interest, depre- 
ciation, rent, taxes, overhead, etc., that accurate 
computation of profits or losses is difficult. Fre- 
quently, however, small losses, when added togeth- 
er, amount to more than some of the single, so- 
called big losses. Besides, the cost of eliminating 
the small losses may, in some cases, amount to con- 
siderably less than the cost of eliminating a single 
big one. 

For example, a foreman finds that the average 
speed of a machine is 5 per cent too slow, due to 
belt slippage. He may not be aware of the fact 
that, in addition to the 5 per cent production loss, 
there is a 5 per cent power loss. The driving en- 
gine or motor is doing just as much work as 
though it were driving the machine at the correct 
speed, because the power actually consumed in 
driving the machine plus the power loss due to belt 
slippage is equal to the full normal load when no 
belt slippage occurs. 

The foreman may know that production could be 
increased by spending a few cents for dressing 
that would make the belts pull without slipping, or 

that belt slippage could be lessened by using 


larger pulleys. He therefore suggests such 
improvements, but is told that everything 
is all right except for a slight production 
loss, and that increasing the speed 5 per 
cent by purchasing a large driving pulley 
costing $30 would not result in a sufficient 
saving to make the cost or trouble worth 
while. 

In this case, a new $30 pulley was not 
needed at all. Belt dressing costing about 
5 cents would have put the belt in proper 
condition to carry a full working load with- 
out slipping. Yet it was proposed that $30 
be spent for new equipment, in spite of 
which the company would still continue to 
pay for the constant power loss of 5 per 


The Marsh Buggy Built by the Gulf Research & Devel- 

opment Co. which Uses Rubber Tires 10 Feet in Outside 

Diameter. This Vehicle Makes it Possible to Travel in 
Previously Impassable Marsh Country 
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cent due to belt slippage, which might 
amount to another $30 per year, plus the 
cost of wear and tear on the slipping belt. 
Small losses such as these amount to big 
losses in a year’s time. 
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The Hydraulic Operation 
Machine Tools 


The Design of Valves for Controlling the Hydraulic Systems 
Applied to Machine Tools is an Important Factor in the Opera- 
tion of These Systems—Seventh and Last of a Series of Articles 


FRONT and rear elevation and a sectional 
A view of the valve gear employed on a small 

type of surface grinding machine manufac- 
tured by John Lund, Ltd., are shown in Fig. 24. 
This valve gear is mounted on the front of the bed 
and comprises reverse, speed control, and exhaust 
valves operated by two hand-levers or automat- 
ically from the table dogs. 

Pressure oil enters at A, the amount being reg- 
ulated by the lever B, which, moving across the 
graduated sector, rotates the inlet valve, allowing 
oil to pass in variable quantity to the exhaust 
valve C, which is fixed in the casing. Keyed to the 
same shaft as the reverse lever D is the reverse 
valve E. 

Three ports in this valve are so arranged that, 
during partial rotation, connection for oil travel is 
always maintained between the inlet valve A and 
the exhaust port F’, and between the ports in the 


cylinder feed valve G, adjacent to the reverse valve 
in the casing. An end plate on the back of the 
casing maintains oil-tightness between the three 
valves C, FE, and G, which are shown detailed under 
the main views. 

The hand reverse lever D is oil-controlled, so 
that it is safeguarded against accidental movement 
and maintained in any of the three positions— 
start, stop, and reverse. The pocket H forms an 
oil well, so that the bore J of the bracket acts as a 
cylinder for a small piston actuated by the extended 
end of the hand reverse lever. Two adjustable 
needle valves K are set to allow a limited amount 
of oil to escape, thus breaking the movement of 
the lever while the oil is being driven out past the 
valves. 

The automatic reverse lever L is connected to 
the hand-lever, so that they work in unison for 
either movement, but the former is given a load- 


Fig. 24. Front and Rear Elevation, and Section View of Valve Gear for Surface Grinding Machine 
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Fig. 25. 


and-fire movement through the medium of a rec- 
tangular plate, fixed on the back of the lever and 
contacting with a spring-loaded trigger M, thus 
insuring a rapid reverse action. 

The rear end view shows the valve arrangement 
of the speed-up and slow-down valves, which may 
be set to operate irrespective of the setting of the 
main control valve. The valve-stem N, when de- 
pressed by the lever or cam of the traversing table, 
allows the full oil delivery to pass to the cylinder, 
short-circuiting the control valve, and thus giving 
a rapid return to the table. For truing and finish- 
ing operations, when the valve-stem P is depressed, 
the oil passes to the exhaust in a volume sufficient 
to leave only a small amount available for the slow- 
down traverse. 

A piston-valve for obtaining variable speed and 
reverse motion, in which a relief valve is incorpo- 
rated, is illustrated 


Piston-valve which Provides Variable Speed and Reverse Motion 


left-hand position, passes along the horizontal oil 
duct in the direction indicated by the arrows into 
the valve port and forward to the cylinder at B. 
The exhaust cylinder oil, entering the casing at C, 
passes into the valve port as indicated, and from 
there to the tank at D. The relief valve is located 
at the end of the pressure duct, and, as shown in 
the left-hand view, allows the surplus oil to pass 
along the transverse duct F and down through G 
to exhaust. 

Movement of the valve to the right changes the 
direction of the incoming pressure oil to the duct E 
shown in the section X—X. From this duct, the oil 
enters the valve port and passes out to the cylinder 
at C, while oil returning to B travels into the valve 
port and into the ducts leading to the exhaust at G. 
It will be apparent, however, that the exhaust 
connections can be made at several ducts, as 

convenience dictates. 


in Fig. 25. The pis- On some types of ma- 
ton is provided with chines, such as those 
four ports, located di- Wl x employed for keyway 
ametrically opposite in NS cutting, it is an advan- 
pairs, so that the ro- az -* tage to have the sys- 
tation of the valve by ae \S tem so designed that 
a lever cuts off the oil ULE t the slide can be run 
supply to the cylinder. Me ss against a positive stop 
The end of the lever without danger of 
shaft is squared to fit ESSA: breakage. The _ pres- 
a square hole in the Yy UY sure thus built up in 
valve. This squaring the cylinder can be 
of the lever shaft is YOU Vv an used to operate a slid- 
necessary, as the valve A Y SRT RTT ing piston-valve and 
travels from end to | v reverse the oil supply 
end in its casing. B to the cylinder; at the 


Pressure oil enters 
at the port A, and, 
with the valve in the 
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Fig. 26. Reverse and Feed Control Valve for Use on 
a Keyway-cutting Machine 


same time, the piston 
travel can be used to 
operate the in-feed to 
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Fig. 27. Piston Valve Arranged to Operate 
a Ratchet Feed 


the cutter. This arrangement is employed in the 
case of the control valve shown in Fig. 26, where 
pressure oil enters at B and passes through the 
valve to the left-hand end of the cylinder, while 
exhaust oil returns to the tank by way of the ports 
shown at the opposite end. 

When the piston is brought to a sudden stop, the 
pressure oil is compelled to pass through a relief 
valve in the end plate, and re-entering the valve 
chamber at A drives the valve across to the oppo- 
site end. Simultaneously, the rack teeth on the 
valve, by shaft and gear connection, apply the in- 
feed motion. The pressure oil now enters the right- 
hand end of the cylinder and reverses the motion 
of the piston. 


Piston Type Valve Arranged to 
Operate Ratchet Feed 


A piston-valve arranged to operate a traverse 
feed employed by John Lund, Ltd., is shown in 
Fig. 27. The piston is made with right and left 
inclined recesses, so that, in its travel, the rack- 
shaft A is depressed and caused to rotate the pin- 
ion B on a slotted plate. A connecting-rod C is at- 
tached to the pawl-shaft D, and being adjustable 
in the slotted plate, can be set to give a variable 
feed to the ratchet wheel. 


* * * 


A recent bulletin of the Engineering Society of 
Buffalo mentions, as an evidence of the fact that 
men over forty are still in demand, that a well- 
known engineering organization never hires a man 
under forty years of age. The average age of 
twelve men engaged by this organization within 
the last two years is fifty-eight years. 


Grinding Work to Large Radii on 
a Radial Drilling Machine 


By JOHN E. HYLER 


Occasionally a job requiring the finishing of 
work to large radii comes along which develops 
into a real problem, so far as doing the work on a 
production basis is concerned. It is, of course, pos- 
sible to rig up various kinds of fixtures that will 
do the work. However, an interesting method that, 
in most cases, will give more satisfactory results 
than a special fixture is to use a radial drilling 
machine equipped with a grinding wheel. 

In using a radial drilling machine for this pur- 
pose, the highest spindle speed is employed, and 
locating lugs of any suitable type are arranged on 
the bed of the machine for positioning the work. 
A grinding wheel, mounted on a mandrel designed 
to fit the drill spindle, can be raised or lowered, drill 
fashion, making it possible to grind out short spans 
to large radii when they are located between lugs 
or other obstructions. 

In general, it is best to clamp the work in a fixed 
position, and simply swing the radial arm of the 
machine on its column in taking the grinding cut. 
The wheel can be set to a slightly larger or smaller 
radius for each succeeding cut, depending upon 
whether the grinding is being done on the inside 
or outside of a circular arc. It is, of course, pos- 
sible to grind large radii on the radial drilling ma- 
chine without swinging the radial arm by mount- 
ing the material being ground on a dial or turntable 
type of fixture, and swinging it past the grinding 
wheel, the radial arm of the machine being locked 
in a fixed position. 


Painting Tool Steel for Identification 


A useful color bar code for the identification of 
tool steel has been adopted by A. Milne & Co., steel 
and iron merchants of 741 Washington St., New 
York City. This company has introduced a color 
scheme for tool steels handled by the organization, 
the color coating being sprayed over the entire sur- 
face of the bar, instead of, as is frequently done, 
simply marking the ends with the color. In this 
way, a bar may be quickly identified, no matter 
how much has been cut from it. After being cut, 
short ends cannot be misplaced in racks with other 
grades. Large wall charts are being distributed 
by the company to its customers to show the actual 
colors used to identify the different grades of steel. 
Recommendations for heat-treatment for each steel 
are also printed on the chart. 


* * 


Air express shipments in the countrywide sys- 
tem of the Railway Express Agency reached over 
67,500 in October, the highest for any month since 
the service was inaugurated ten years ago. 
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Stellite 
for Railroad 


Milling Sides of Bronze 
Pedestal Shoes with J-Met- 
al Inserted-blade Milling 
Cutters. Surface Speed, 
100 Feet per Minute; Feed, 
5 1/2 Inches per Minute; 
Depth of Cut, 1/8 Inch 


Turning and Boring a 12- 

inch Diameter Bronze Rod 

Bushing at a Surface Speed 

of 275 Feet per Minute, 

a Feed of 0.080 Inch per 

Revolution, and a Depth 
of Cut of 3/16 Inch 


Turning, Boring and Groov- 
ing a Cast-iron Locomotive 
Piston-head with a Surface 
Speed of from 75 to 150 
Feet per Minute, a Feed of 
0.033 Inch per Revolution, 
and a Depth of Cut of 1/2 
Inch for the Turning, 5/8 
Inch for the Boring, and 
1/32 Inch for the Grooving 
Operations 
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J-Metal 
Shop Work 


Turning a Steel Piston-rod 
with a J-Metal Welded-tip 
Tool; Surface Speed, 70 
Feet per Minute; Feed, 
0.020 Inch per Revolution; 
Depth of Cut Varying from 
3/32 to 1/4 Inch 


Grooving and Cutting off 
Locomotive Packing Rings 
with Stellite J-Metal, Us- 
ing a Surface Speed of 75 
Feet per Minute and a 
Feed of 0.011 Inch per 
Revolution 


Burnishing a 0.50 Per Cent 
Carbon-steel Freight Car 
Axle Journal with Two Op- 
posed Stellite Burnishing 
Rollers; Surface Speed, 108 
Feet per Minute; Depth of 
Impression, Approximately 
0.003 Inch. These Rollers 
have Burnished over 21,000 
Journals without Mainten- 
ance of Any Kind 
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Engineering News Flashes 


—z—=— The World Over ——— 


Largest Welded Ship Recently Launched 


The world’s largest welded ship, and the first 
American-built turbo-electric tanker, was recently 
launched at the Sun Shipbuilding Co.’s plant at 
Chester, Pa. The tanker, named J. W. Van Dyke, 
is an 18,500-ton vessel, 541 feet long and 70 feet 
wide, with a molded depth of 40 feet and a draft 
of close to 30 feet. The progress of the welding 
art is well exemplified in the fact that welding has 
been used in the construction of this ship. 


Diesel Engines Lead for Ship Propulsion 


According to the report of Lloyd’s Register for 
the third quarter of 1937, the total horsepower of 
marine engines either under construction or being 
installed on board ships on September 30, this year, 


was approximately 3,030,000. Out of this total, in 
round numbers, 465,000 represented reciprocating 
steam engines; 670,000 steam turbines; and 
1,895,000, Diesel engines. According to the ton- 
nage of the ships under construction, Great Britain 
holds first place; Germany, second; Japan, third; 
Holland, fourth; and the United States, fifth. 


Measuring the Velocity of Vibrations 


A new instrument for the accurate measurement 
of the velocity of vibrations has been developed by 
the General Electric Co., Schenectady, N. Y. The 
determination of the velocity of a vibratory motion 
is important in the solution of vibration problems. 

The detector unit of the new vibration velocity 
meter is a small electrical generator operating on 
a reciprocating motion. A small coil in- 
side the unit is attached to the end of a 
projecting contact rod. When the con- 
tact rod is held against a vibrating 
object, the internal coil moves back and 
forth with the vibration. This coil is 
arranged to move within a strong mag- 
netic field set up by Alnico permanent 
magnets. A _ special mechanical coup- 
ling spring between the moving-coil 
system and the magnetic field structure 
minimizes the transmission of any vi- 
bratory motion to the magnets or to the 
casing to which they are attached. 

The interaction between the moving 
coil and the stationary magnetic field 
generates a voltage proportional to the 
rate of motion of the coil, which is the 
velocity of the vibration. An amplifier 


A press recently built by the Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio, for 
the Douglas Aircraft Co., Inc., Santa 
Monica, Calif., is believed to be the largest 
high-speed hydraulic press in the world. 
It is completely self-contained and has a 
pressure capacity of 5000 tons, with a 
maximum opening between platen and 
bed of about 4 feet. 
weighs 420 tons. The pressure is created 
by a single hydraulic ram 6 feet in diam- 


The press itself 


eter, actuated by oil under a pressure of 
2500 pounds per square inch. 
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A section of the speed rings for mammoth 
hydraulic turbines built by the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., for 
the Pickwick Landing Dam power develop- 
ment on the Tennessee River. Each speed 
ring weighs about 250,000 pounds. It is 
cast in six sections, one section being 


shown set up for machining. The tur- 

bines have a nominal rating of 48,000 

horsepower working under a _  43-foot 

head. They will be the largest propeller 

type hydraulic turbines built in the 
United States. 


unit increases this generated signal to 
the point where it will operate a small 
indicating instrument. 

Vibration velocity detectors have been 
used in many applications where in- 
formation on vibration characteristics 
is wanted. Several detector units have 
been in use for three years as vibration 
detectors on the bearings of a large 
steam turbine. Another field where such 
velocity detectors have been used ex- 
tensively is in connection with balancing 
machines. This type of signal gener- 
ator has been used for some time with 
both portable and permanently installed 
balancing machinery. Still another ap- 
plication of the unit is in the operation 
of an alarm system, to indicate when 
the vibration velocity of a machine ex- 
ceeds a predetermined value. In such cases, the 
output of the detector is coupled to the grid of a 
thyratron-control circuit. 


Copper-Lead Bearings Give 
Unusual Service 


Recent tests indicate that bearings made from 
an alloy of copper and lead by the Bohn Aluminum 
& Brass Corporation, Detroit, Mich., have run for 
20,000 hours of continuous service under extremely 
heavy-duty conditions. There is a growing tend- 
ency to use this type of bearing for particularly 
heavy work, when the load on the bearings is un- 
usually great, as in bus, truck, and tractor opera- 
tion, where there is a great deal of open throttle 
work or hard pulling. In one instance, a tractor 
equipped with a Hercules Diesel engine operated 
on a road grading job for over 18,000 hours with- 
out a bearing requiring adjustment or replacement. 


Great Activity Noted in the 
Magnesium Industry 


During the past year, there has been unusual 
activity in the magnesium field, both in the con- 
struction of new production plants and in the pro- 
tection by patents of a large number of extraction 
processes and methods of refining and casting the 


metal. These activities have been in evidence no 
less in the United States than in Great Britain, 
Germany, France, and Japan. The major pur- 
pose of this activity has been to improve the pro- 
duction of the metal for use as a structural mate- 
rial in aircraft. Within recent years there has also 
been a considerable reduction in the price of mag- 
nesium, because of improvements in the production 
methods. As a result of improvements recently 
made, magnesium today is of higher purity than 
the metal obtainable a few years ago. Advances 
have also been made in the rolling and forging of 
the metal. 


Spraying Factory Windows to Prevent 
Glare from Snow 


Glare from snow, sometimes experienced during 
the winter months in buildings adjacent to open 
fields where there are large expanses of snow, may 
be eliminated by the use of a pale green adhesive 
liquid which can be either brushed or sprayed on 
the windows. This liquid, known as “Snopake,” 
is made by the Skybryte Co., of Cleveland, Ohio. 
It is stated that after the windows have been 
sprayed, over 90 per cent of the light is still ad- 
mitted, although the glare is eliminated. The liquid 
coating can be removed with hot water and a stiff- 
bristled brush. 
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EDITORIAL 


In the past, industry has devoted its energies 
mainly to developing better means of production— 
to the making of more and more goods for the use, 
comfort, and enjoyment of more and more people. 
Industrial leaders have not taken the important 
place in guiding governmental policies—federal or 
state—that their experience in the management of 
important enterprises eminently fits them to take. 
The time has come, however, when industry must 
no longer stand quietly by while politicians, in- 
experienced in business management, continue to 
experiment with 
doubtful policies. 
Wiser counsel is 
needed. What group 
of citizens is better 
fitted to offer guid- 
ance than those men who have been largely respon- 
sible for making this country the greatest indus- 
trial nation in the world, and who have given it 
the highest standard of living yet attained any- 
where? 

At no time has the need for experienced guidance 
in the formulation of public policies been more 
urgent than at present. Never has the opportunity 
for rendering a real public service been greater 
than now. 

Business and industrial leaders must no longer 
permit the voice of the politician appealing to the 
feelings and prejudices of great masses of people 
to be the only voice heard above the present tumult 
of conflicting opinions. There is need for sane 
counsel—counsel that gives expression to the old 
ideals upon which the American nation was built. 

Business and industry, through industrial and 
trade organizations, must formulate and present 
definite plans pointing the way to saner and wiser 
legislation than that which during the past few 
years has so seriously hampered legitimate indus- 
trial activities. It is not enough to formulate gen- 
eral policies. Definite legislative measures must be 
proposed, in order to bring about public discussion 
of specific measures. 

Taxation and labor policies present the most im- 
portant problems now facing American industry. 
The future of industry and the well-being of the 
country at large go together. There can be no 
prosperity for America if its industries are not 

also prosperous. There can be no increase in em- 
ployment if industry is harassed by unfair laws. 

Of all governmental policies, none are so imper- 
fectly understood as those relating to taxation. 


Industrial Leaders 
Must Aid in Guiding 
Public Policies 
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COMMENT 


Wise fiscal policies will encourage and stimulate 
business; unwise taxation will hamper and crush 
industrial enterprise. No better example of this 
can be cited than 
the effects of the 


. 
America’s Prosperity Undistributed 
Depends on Industrial pyogts Tax—a tax 
Prosperity that runs contrary 


to all the funda- 
mental conceptions of sound business management. 
If members of Congress wish to demonstrate that 
they have at heart the best interests of the Amer- 
ican people—that they want to stimulate industry 
and reduce unemployment—one of the first legisla- 
tive steps should be the repeal of this tax measure. 
Modification is not sufficient. A wrong policy should 
not be merely modified—it should be renounced. 

In opposing unfair and harmful taxes, industry 
must, however, do something more than take a 
negative attitude. It is well enough to vigorously 
oppose some of the destructive fiscal measures that 
have been passed; but since government cannot be 
conducted without taxes, especially a government 
that has been notoriously extravagant, the impor- 
tant thing is to propose means of taxation that will 
prove least harm- 
ful to industrial re- 
covery. It is neces- 
sary for business 
and industry to 
cooperate, through 
trade and industrial associations, in formulating 
rational methods of taxation that can be proposed 
as part of a sane fiscal plan. 

The same policies should be applied to labor 
legislation. It is not enough to oppose the pending 
measures that, according to available evidence, are 
satisfactory neither to intelligent labor leaders nor 
to industrial management. Carefully planned meas- 
ures should be proposed that will win the sup- 
port of progressive men both in industry and in 
labor circles. There are many points on which 
those labor leaders who are really interested in the 
welfare of labor, and the majority of industrial 
leaders, are agreed. Such points might be crystal- 
lized into laws to prevent the abuses, of which ir- 
responsible elements have been guilty. 

A great opportunity presents itself to industrial 
and trade organizations at the present moment to 
assume leadership in the formulation of govern- 
mental policies—policies that affect the welfare of 
every person earning a living. 


Shall Experience or 
Guesswork Determine 
Industry's Future ? 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Automatic Stroke-Reversing and Variable- 
Speed Traversing Motion Mechanism 


By DAVID E. PATTERSON 


The mechanism shown in the accompanying illus- 
tration was designed in connection with the devel- 
opment of a machine for grading food products. 
It transmits a continuous reciprocating motion to 
the rod A at the rate of thirty strokes a minute, 
although provision is made for obtaining any de- 
sired traversing speed from one to sixty strokes a 
minute. The maximum length of the reciprocating 
stroke is 5 inches. The mechanism runs smoothly 
and is practically noiseless in operation. 

The drum B is driven at a speed of 300 revolu- 


tions per minute by a motor which transmits power 
to the mechanism by means of a belt through the 
grooved pulley C. The drum B transmits motion 
to the rod A through contact with the friction- 
driven wheels D mounted in bracket FE. The wheels 
D are equipped with hardened steel centers and 
revolve freely on conical screw points F which are 
adjusted and locked in the bracket EF. The wheels D 
are equipped with semi-hard rubber or rawhide 
rings for friction driving, which operate smoothly. 

Spindle G, fitted in bracket EF, turns freely in 
the guide casting H. The assembly, consisting of 
the guide casting H and castings J and J, is sup- 
ported by the grooved wheels L, mounted on pins K 
in the casting J. The guide wheels roll on the rods 
M, secured to the under frames N. The recipro- 


Mechanism for Automatically Traversing Rod A Back and Forth 
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cating rod A is clamped between the two castings J 
and J. 

Bearing plate O is fastened to member H with 
countersunk machine screws. Assembled on plate O 
are levers P and Q. These levers have a compound 
action, and are actuated by the push-lever R which 
is held in place by screw pins acting in slots in 
plate O. The spacer S provides working clearance 
for levers R, P, and Q. Lever Q is pivoted on bear- 
ing plate O, and at its upper end has an elongated 
hole which engages the pin T in bracket EF. The 
lower end of lever Q is slotted, as shown at U, to 
engage a pin on lever P. The lower end of lever P 
also has an elongated hole which engages a pin X 
on lever R. 

When drum B is rotated, the traction wheels D, 
with their horizontal center lines parallel with each 
other and with the horizontal center line of drum 
B, revolve at speeds governed by the size and speed 
of the drum. In the position shown in the illustra- 
tion, no traversing movement by the traction mech- 
anism takes place, but any turning movement of 
bracket EL, with spindle G as its axis, immediately 
causes the bracket E’ and its assembled members 
to travel to the right or left, as the case may be, 


and at a speed governed by the angle at which the 
wheels D are set in relation to the horizontal center 
line of drum B. 

The travel of the traverse assembly, either to the 
right or left, brings lever R in contact with one of 
the levers V. Continued movement of lever R 
causes the eccentric rollers W to move in toward 
the revolving drum. Contact between the drum and 
rollers W causes the latter to revolve so that the 
high side of the rollers pushes back the reverse 
lever V with a rapid movement. Lever V thus 
moves lever FR in the opposite direction. This action 
transmits, through levers P and Q and pin T, a 
turning movement to member E, which changes the 
angle at which wheels D make contact with drum 
B, thus reversing the direction of travel of rod A. 
This series of reverse movements is repeated when 
lever R makes contact with the lever V at the op- 
posite end of its travel. 

The enlarged end Y of the slot U locks the trac- 
tion wheels D when the pin on lever P moves into 
this part of the slot. Pressure applied at any point 
above point Y when the pin on lever P is in the 
enlarged end Y of the slot will not unlock levers P 
and Q. The slightest pressure below point Y, how- 
ever, particularly when applied to lever 
R, immediately unlocks the mechanism 


and places the wheels D in the reverse 


—- position. The springs Z serve to elim- 
2 ro — inate vibration of levers V and to keep 
them in their proper operating posi- 
tions. 
\ 


Press Ram Mechanism that Gives 
Nearly Uniform Pressure During 
Latter Part of Stroke 


/ By PAUL GRODZINSKI 


/ 
AL The mechanically operated presses 


generally employed for drawing and 
stamping work and for molding plastic 
materials produce their maximum pres- 


sures at or near the ends of their 


strokes. The mechanism shown dia- 


grammatically in the accompanying 
illustration has been designed to pro- 
duce nearly a constant pressing force 


VELOC/TY= 


against the work for a considerable 
portion of the latter part of the ram 
stroke, thus giving somewhat the same 


characteristics as hydraulically oper- 
ated presses. 
The mechanism has two cranks A and 


FORCE= P | 


= 
Nee 


B of the same length, mounted on shafts 
connected by two spur gears C and D of 


\ 


the same size. These gears, rotating in 
opposite directions, are so meshed that 


Mechanism for Driving Press Ram, which Gives Nearly Uniform 
Velocity and Pressure During Latter Part of Down Stroke 
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when crank A is in position 1, namely 
at the upper end of the stroke, the an- 
gular position of crank B is about 125 
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degrees in front of or ahead of crank A. 
The choice of this angular lead of crank 
B over crank A is very important in ob- 
taining the required result, a lead angle 
of 125 degrees being the one best 
adapted for most requirements. Cranks 
A and B support, on their outer ends, 
the connecting-rods FE and F’,, which are 
of the same length. The opposite ends 
of rods EF and F are connected to the 


main connecting-rod G which transmits 
the reciprocating motion to ram H. 
The connecting point J at which the 
three different members are joined fol- 
lows a figure 8 path, as indicated at K. 
The larger part of the crank rotation— 
indicated by angle -M—is utilized in 


moving the ram downward, so that the 
return stroke will be accomplished much 
more quickly. 

Besides the line K showing the path followed by 
connecting point J, there is also a speed diagram L 
which indicates the variations in velocity. From 
this diagram, the speed of the ram was plotted for 
the down stroke, as represented by line V. At the 
beginning of the stroke, the speed of the ram in- 
creases, the maximum speed being obtained at 
about one-third of the stroke. The speed then 
drops to a point where it is about one-third that of 
the maximum speed, which remains constant for a 
relatively large angular movement of the crank, as 
indicated by angle N. At the end of the stroke, 
the speed is reduced to zero. 

The force diagram P, representing the force 
exerted by the ram, is the inverse form of the 
velocity diagram V. Also, in the interval during 
which the ram speed is practically constant, the 
force remains nearly constant. On the return 
stroke, the variation in speed is similar to that ob- 
tained with slotted crank drives, the maximum 


speed being about three times that of the maximum 
forward speed. 


Vibrating Movement with Interrupting 
Control 


By F. H. MAYOH 


A mechanism for imparting an oscillating or 
vibrating movement to a shaft, which is equipped 
with an arrangement for interrupting the oscillat- 
Ing movement without stopping the driving shaft, 
is shown in the accompanying illustration. This 
device rocks shaft B back and forth, as indicated 
by arrow A, by having lever C, which is pivoted 
on stud D, rock about the center of the stud with a 
radial movement, as indicated at E. To operate 
lever C, an eccentric shaft is provided at F with an 
offset equal to G. As the shaft F rotates, the con- 


necting link H is moved back and forth, imparting 
movement to lever C. 


Mechanism Designed to Impart Oscillating Movement to Shaft B 


Lever C transmits a rocking movement to shaft 
B through engagement of the spring plunger J 
mounted in lever K, with a hole in lever C. The 
hole for the stud about which lever C oscillates is 
elongated at L to allow the two levers to pivot. 
Normally, the movement described is continuous, 
but at certain times it is necessary to stop the 
movement of lever K and to permit lever C to con- 
tinue in operation. 

This is accomplished by providing an arm at M 
which is pulled down by a connecting-rod N so that 
a rod P lifts plunger J clear of the beveled hole in 
the rocker lever C, thereby preventing the move- 
ment of lever K, which, in turn, stops the rocking 
movement of shaft B. Shaft B serves to operate 
other mechanisms within the machine. This plunger 
type of mechanism is suitable for use where only a 
slight rocking movement is necessary. The bevel 
plunger J is raised just a sufficient amount from 
the beveled hole to permit it to clear the hole at 
the extreme end of the oscillating stroke of lever C. 


* 


Leipzig Machinery Fair Dates 
Announced 


The Leipzig Trade Fair for 1938 will be held at 
Leipzig, Germany, March 6 to 14. This Fair, which 
features machinery and industrial exhibits of all 
kinds, will have over 10,000 exhibits this year, 
assembled from twenty-one countries, including the 
United States. To accommodate the exhibits, two 
new halls, with over 200,000 square feet of display 
space, will be added to the fifty-one exhibition halls 
heretofore employed for all kinds of industries. 
Two of the buildings are occupied by the machine 
tool exhibits, and several other buildings are oc- 
cupied by other types of industrial machinery. 
Based upon past experience, an attendance of over 
250,000 engineers, business men, and manufac- 
turers from practically every part of the world, 
is assured. 
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Molding Plastics by Injection Method 


High Molding Speeds and Products of Intricate Design 
are Results Obtained by an Injection Molding Process 
Similar to Die-Casting 


By HERBERT CHASE 


in general use today. The older and more 

common method utilizes relatively slow mov- 
ing presses, which are usually of the hydraulically 
operated type. These presses are ordinarily equipped 
with molds arranged for heating, and are generally 
filled by hand. A more recent development known 
as injection molding, which is now coming into use, 
promises to become an important factor in the 
manufacture of plastic products. Injection molding 
is accomplished in much the same way as the die- 
casting of metals, and involves, as does die-casting, 
the injection of hot—although not a molten—ma- 
terial into a cold die or mold. The injected mate- 
rial solidifies almost instantly in the cold mold and 
is ejected as a practically finished part. 

Injection molding machines are usually made in 
horizontal types which are similar in many respects 
to die-casting machines, and they are relatively fast 
moving. Generally, two to four, but sometimes as 
many as eight “shots” or mold fillings are made per 
minute, the number depending largely on the time 
required for the molded product to cool and solidify. 
With the older compression method of molding, 


Ta: methods of molding plastic products are 


Fig. |. 
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Injection Type Plastic Molding Machines Operated 
by a Combination of Hydraulic and Mechanical Means 


however, a two-minute cycle is considered fast and 
five- to ten-minute cycles are frequent. 

In view of the fast molding speeds attained with 
the process, it is not surprising that the injection 
molding method has created considerable interest, 
although both the injection and the compression 
molding methods will doubtless continue in use in- 
definitely. Some parts are produced by either or 
both methods, more or less interchangeably, but 
there is not yet much competition between the two, 
as each has its own advantages as well as its limit- 
ations. 

The plastic molding methods described here are 
employed at the plant of the Erie Resistor Corpo- 
ration, Erie, Pa. The molding machines used at 
this plant are all of the injection type. The mold- 
ing department employs nine of these machines. 
Four of them are of the German Isoma mechanical 
type, one of which is shown in Fig. 2; two are of 
the hydraulic type made by the Hydraulic Press 
Mfg. Co.; and three are of the combined hydraulic 
and mechanical type (Fig. 1) made by the Reed- 
Prentice Corporation, having some parts in com- 
mon with the die-casting machines made by the 
same company. All of these machines 
are used for molding thermo-plastic ma- 
terials, chiefly ‘“Tenite,” a cellulose- 
acetate plastic which softens when 
heated and hardens when cooled. Un- 
like the thermo-setting plastics, it does 
not undergo chemical change or set per- 
manently when cooled, neither does it 
require time for curing. It is partly 
because of the latter fact that the in- 
jection molding process is so rapid. 

Tenite comes in granular or powdered 
form, as a rule. Some of this material 
is fed into the machine at each operat- 
ing cycle, and a certain amount is sub- 
jected to heat at all times. The heating 
is accomplished by electrical means, and 
is applied directly, in the Isoma and the 
Reed-Prentice machines; in the machine 
manufactured by the Hydraulic Press 
Mfg. Co., however, the heat is first 
transferred to oil, which, in turn, trans- 
fers the heat to the plastic material, 
although, in certain cases, some heat 1S 
applied also by electric means directly 
to the plastics. When heated, the plastic 
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Fig. 2. Granulated Plastic Material is Fed from the Hopper 
of This Injection Molding Machine, and the Molded Parts 


are Ejected from the Chute Below 


material becomes soft but is still highly viscous. 
Thus, heavy molding pressures of from 5000 to 
20,000 pounds per square inch are required to force 
it into the mold. 

The molding pressure is applied by a plunger 
operated in the cylinder from which the softened 
plastic is forced into the mold. In the Isoma ma- 
chine, shown in Fig. 2, the plunger is moved for- 
ward by gearing driven by an electric motor, an 
electric timing device controlling each phase of the 
cycle. In the other machines, the injection plunger 
is operated by hydraulic pressure provided by vari- 
able-stroke pumps. When the injection of the ma- 
terial takes place, the die is, of course, closed. 

The means for holding the dies closed vary in 
each machine. As soon as the plastic has hardened 
sufficiently for the moldings to hold their shape, 
which requires only a few seconds, as the mold is 
water-cooled, the mold is opened and the molded 
parts are automatically ejected, falling into a con- 
tainer. The mold is then closed and locked and 
the cycle is repeated. 

A limiting factor in all molding machine opera- 
tions is the rate at which the plastic can be heated 
prior to injection. Plastics are poor conductors of 
heat, which is therefore absorbed slowly. They 
cannot be held long at the injection temperature, 
as this tends to volatilize the plasticizer they con- 
tain and they tend to become charred. This in- 
troduces problems which, up to the present time, 
usually have limited the rate of injection to about 
1 or 2 ounces of material per minute and prevents 
feeding the material any more rapidly. As the ma- 
terial is quite light in weight, however, this amount 
of plastic may form several small parts or a fewer 
number of larger parts. The number of mold fill- 


ings per minute depends chiefly on the 
quantity of the plastic heated and on 
the time required for the formed parts 
to cool sufficiently to hold their shape. 
If, as is often the case, inserts must be 
placed in the mold, this may affect the 
length of the molding cycle. 

The molds usually have several cav- 
ities, and are parted, of course, at their 
largest diameter or in such a way that 
the mold will be cleared readily when 
ejection takes place. Such flash as is 
left is very light and easily removed. 
The plastic material enters the mold 
through a gate hole and runners leading 
to each cavity. The gate breaks off at 
its small end nearest the injection cyl- 
inder when the mold is opened, coming 
away from the mold with the runners 
connected to each molded piece. 

Up to the present time, most of the 
pieces formed have been quite simple 
shapes without cores, but the plant re- 
ferred to in this article is operating at 
least one six-cavity mold, in which each 
piece produced requires two cores. The 
latter are pulled automatically and sim- 
ultaneously, one from each side, before 
the mold is opened and the gate, with its connected 
parts, is ejected. These small parts—the slides for 
plastic slide fasteners—are produced at seven 
shots a minute, and as there are six die cavities, 
the total production is about 2500 parts an hour. 


Molding Parts with Glass Inserts 


Other unique parts produced by injection mold- 
ing are plastic bezels for radio and other purposes, 


Fig. 3. View of One-half of a Three-cavity Die for 
Molding Radio Knobs on Machine Shown in Fig. 2 
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which are molded around the toric cover glasses. 
The latter are placed in the mold and are used as 
inserts. Thus, units comprising the glass and its 
bezel, together with fastening projections on the 
latter member, are formed all in one piece (see 
Fig. 4). It is believed that these are the only 
moldings produced commercially in which glass 
inserts are employed. As the plastic material is 
forced under heavy pressure into contact with the 
glass and shrinks somewhat in cooling, it makes a 
very tight joint with the glass, and loosening or 
rattle of the latter as a result of vibration in service 
is avoided. 

Such glass inserts adapt molded parts to many 
new uses, especially for plastic bezels and com- 
bination covers for instruments or panels for mod- 
ern automobiles, radios, and the like. Bezels with 
glasses up to 7 inches in diameter have been pro- 
duced with projected areas of the plastic part to- 
taling 24 square inches. Bezels are not confined to 
circular glasses, but are also made in oblong shapes 
having curved edges, with an opening for a control 
knob at one side (see Fig. 5). 


Molding Plastics over Die-Cast Inserts 


Molded products made in large quantities in- 
clude radio control and other knobs, as well as 
handles for fishing reels and for refrigerator con- 
trols. Other C-shaped handles have been made for 
refrigerator trays, some of them including metal 
inserts for screw fastening. At least one handle 
includes a die-cast insert of zine alloy which 
strengthens the handle, leaving the plastic to serve 
chiefly as a decorative covering. Moldings of this 
kind come from the molds in a polished condition 
ready for use, except for the removal of gates and 
very light fins. 


As the plastic material used comes in any color 
and in many attractive mottled effects, it adds a 
decorative value to the product. The plastic may be 
selected to harmonize with wood or any adjacent 
parts. Tenite is obtainable in different types for 
making molded plastic parts which are transparent, 
translucent, or opaque, as desired. 


Flash, Gates, and Defective Parts 
can be Remolded 


As the Tenite materials in molded parts can be 
softened again by heating and remolded, there is 
practically no loss of material either in defective 
parts, runners, gates, or flash, since these can 
be ground and mixed with new material of the 
same color. Projections molded integral with 
bezels or similar parts that are to be attached to 
& panel may be arranged to extend through the 
panel to permit fastening with so-called ‘“‘speed- 
nuts’”—small stamped parts of spring steel which 
are quickly applied. If preferred, threaded metal 
inserts can be molded in place or bosses with cored 
holes can be molded integral with the parts and 
tapped after the molding operation has been com- 
pleted. 

From the examples given, it will be seen that 
much progress is being made with injection mold- 
ing and that the parts made by this process are 
already proving their utility in many ways. Larger 
injection molding machines are already being de- 
veloped which will be capable of molding larger 
parts. Many parts that cannot be produced by 
compression molding have been turned out success- 
fully by the injection molding process, and the pos- 
sibilities of complex coring with this method offers 
opportunities for making many other parts that 
cannot be made by compression molding. 


Fig. 4. Tenite Bezel, 7 Inches Fig. 5. Knob and Handles for Use on Refrigerators, and 


in Diameter, Injection-molded 
around a Six-inch Crowned Glass 
Lens Used as an Insert 
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Bezel Injection-molded from Mottled Green Tenite. The 
Larger Handles have Die-cast Zinc Inserts, and the Bezel 


has a Convex Glass Lens Molded in Place 


q 


One difficulty experienced with com- 
pression molding is that the powdered 
or preformed plastic (or, in some in- 
stances, a piece of sheet stock softened 
by preheating) must be placed directly 
in the mold and pressure applied in or- 
der to make it flow. This flow of the 
material is likely to bend or break small 
pins or fragile inserts, and makes side 
coring difficult or impossible. With in- 
jection molding, the mold is filled with 
a semi-liquid or dough-like material 
which is less abrasive and soft enough 
to flow without injury to the fragile in- 


serts; the pressure is equal or substan- Fig. 6. Keys for Adding Machine Injection-molded from 


tially equal in all directions, since a hy- 
drostatic condition is set up in the mold, 
and freezing or setting of the material 
is not instantaneous. 

Considering the progress already 
made in developing the injection molding process, 
it would seem that at least some of the complex 
work done in die-casting may soon be duplicated 
by injection molding. In any event, the success of 
the process has been well demonstrated. 


* * * 


Colored Plastic Handles for Machine Tools 
By E. RHODES 


How about the use of plastic handles for machine 
tools? Or going a bit farther, colored plastic han- 
dles, using different colors for the handles con- 
trolling different motions, as for example, blue 
handles to indicate backward or reverse motion, 
and red to indicate forward motion. Handles con- 
trolling cross-feeds or other functions could be 
identified by still another color. 

The use of colored plastic handles in this man- 
ner should result in a reduction in spoiled work, as 
there would be less chance of moving the wrong 
lever or handle. 


* * * 


Speed Range of 30 to 1 for Planer Drives 


During the past year a special variable-voltage 
planer drive with a total speed range of approxi- 
mately 30 to 1 was developed, according to the 
General Electric Co. In this speed range, speeds 
from 1200 revolutions per minute (the highest 
speed of the motor) to 750 revolutions per minute 
are used only for the return stroke. This speed 
range is controlled by weakening the motor field. 
Motor speeds below 750 revolutions per minute are 
used for the cutting stroke, with control by gener- 
ator voltage. The output characteristics provide for 
constant horsepower for speeds above 250 revolu- 
tions per minute and a constant torque below 250 
revolutions per minute. 


Tenite in Light and Dark Colors. The Keys are Shown on 
Runners Extending from the Central Gate. They Come 
from the Machine at the Rate of 2800 Pieces an Hour 


Exports of Industrial Machinery Rise to 
1929 Levels 


The exports of industrial machinery from the 
United States during October, the last month for 
which complete statistics are available, were valued 
at $24,439,000, the highest monthly value recorded 
for any month since July, 1929, and a gain of 53 
per cent over the foreign shipments in October, 
1936. Furthermore, according to the Machinery 
Livision of the Department of Commerce, Wash- 
ington, D. C., foreign sales of industrial machinery 
for the first ten months of this year were valued 
at $206,800,000, an increase of 47 per cent over the 
corresponding period last year, when the exports 
aggregated $140,500,000. All the major groups of 
industrial machinery shared in this advance, rang- 
ing from 20 per cent in certain types of metal- 
working machinery to 83 per cent in power-gener- 
ating equipment. 

Power-driven, metal-working machinery was ex- 
ported in October to a value of $5,647,000, a gain 
of 45 per cent over the $3,883,000 sales in October, 
1936. Increases are noted in almost all types of 
raachine tools, but especially in internal grinding 
machines and knee and column type milling ma- 
chines. Considerable gains were also made in the 
shipments of other types of milling machines, en- 
gine lathes, turret lathes, and surface grinding 
machines. 


Stainless Steel Exposition 


An exposition of stainless steel has just been 
cpened for a period of several months in the New 
York Museum of Science and Industry, RCA Build- 
ing, Rockefeller Center, New York City. This ex- 
hibit, which will feature every aspect of stainless 
steel—its history, development, production, and 
uses—is sponsored jointly by the Electro Metal- 
lurgical Co., a unit of the Union Carbide & Carbon 
Corporation, and the Museum. 
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Practice Machining Zinc-Alloy 


Directions for Machining Die-Castings, Compiled by the New 
Jersey Zinc Co. on the Basis of Information Obtained from a 
Great Number of Plants where Die-Castings are Produced 
and Machined, and from Makers of the Required Tools and 
Equipment — Fourth of Six Articles 


E preceding articles in this series published 
in the October, November, and December 


numbers of MACHINERY, have dealt with drill- 
ing, tapping, reaming, and facing operations on 
zinc-alloy die-castings. The present article de- 
scribes turning, milling, broaching, and shaving 
operations. 

Turning Operations on Die-Castings—Turning 
can be done with carbon-steel tools, but it is quite 
common practice to employ high-speed steel bits, 
and some shops use them exclusively. Certain com- 
panies prefer Stellite, and many use tungsten car- 
bide on some jobs, especially where the lathe has 
sufficient rigidity and is capable of high speed. In 
general, however, carbide tools are not employed 
(unless general-purpose tools of this type are at 
hand) except for long-run set-ups or where un- 
usual accuracy is required. 

For turning cylindrical surfaces with steel or 
Stellite, a back rake of from 0 to 20 degrees and 
an end clearance from 8 to 20 degrees (15 degrees 
is the average) are commonly recommended. One 
shop recommends tilting the tool downward at an 
angle of about 15 de- 
grees, thus reducing the 


that the tool should be set on, or slightly below, the 
center, and states that close limits cannot be main- 
tained with the tool set above center. Others ex- 
perienced in turning consider an end clearance 
angle of 7 to 8 degrees sufficient, but it is agreed 
that this angle must always be large enough to 
prevent any drag on the heel of the tool. Where 
side cutting is involved, a side clearance of about 
4 degrees is considered sufficient. 

With carbide turning tools, Fig. 15 (in which the 
carbide insert must always be given a rigid sup- 
port), it is usually recommended that the end clear- 
ance should not exceed 6 to 8 degrees and that the 
top rake be within 5 to 10 degrees. Tho side cut- 
ting angle may be from 10 to 20 degrees, wut is not 
of vital importance, sometimes being 45 degrees 
and even more. The end cutting angle is commonly 
from 5 to 10 degrees, but need not be confined with- 
in these limits. Between the last mentioned angles, 
the nose of the tool is rounded to a maximum of 
1/32 inch radius. Fig. 15 shows the basic turning 
tool recommended by the Carboloy Co. for machin- 
ing zinc. The angles given are varied somewhat, 
however, depending on 
the rigidity of the ma- 


back rake an equivalent 
amount and increasing 
the clearance angle the 
same number of degrees. 
The same shop recom- 
mends that the cutting 
edge be about 1/4 inch 
above center. With this 
set-up, any tendency to 
chatter throws the tool 
outward instead of caus- 
ing it to dig into the 


chine. 

The same company 
recommends, for rough- 
ing work, that a start be 
made at 250 feet per 
15° minute surface speed and 
that this be increased if 
conditions permit. Many 
jobs run as fast as 400 
feet per minute. For fin- 
ishing cuts, speeds of 400 


FIG.14 


feet and upward are ad- 
1 vocated; some run as 


5° 
AI 
work. (See Fig. 14.) 4° = 
Another shop contends > 1/32 Mex 
5° 
10° 


SS ise high as 600 feet per min- 
20° 


Side Cutting Angle 
15 Top Rake Angle not over 5 to 10 deg. 
Fig. 14. Inclined Tool \ Fig. 15. Lathe Tool with 
Set 1/4 Inch above Cen- . Tungsten-carbide Insert, 
ter for Turning Zinc- ~ etna Clearance Angle Showing Recommended 


alloy Die-castings 


not over 6 to 8 deg 


Angles and Nose Radius 
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ute. Feeds vary from 0.005 to 0.0625 inch per rev- 
olution; in some cases, it is possible to rough and 
finish in one cut. One die-caster reports turning 
the edge of a flange about 5 inches in diameter at 
500 revolutions per minute, with a feed of 0.020 
inch, using a Carboloy tool and removing about 
0.025 inch of metal at the center of the flanged 
edge where the parting line came. The diameter 
was readily held within plus or minus 0.0005 inch. 
The tool was set 1/4 inch above center. The hardest 
grade of Carboloy was employed; it is used on all 
jobs requiring carbide tools in this shop. 

One large user of die-castings who does much 
turning with Stellite tools states that they are 
ground about the same as the carbide tools. He does 
one job of turning on a 1 1/2-inch diameter at 
600 revolutions per minute, which is the maximum 
speed of the lathe used, but states that faster 
speeds would be feasible. The feed in this instance 
is 0.010 inch per revolution. 

Speeds and feeds for high-speed steel tools may 
equal or approximate those for Stellite, at least in 
certain cases; high-speed steel tools are probably 
the most frequently employed, which indicates that 
they are economical for average die-casting turning 
operations. 

For boring, facing, and other lathe operations, 
rake and clearance angles may be much the same 
as for the tools used in turning; about the same 
speeds can be employed. As in other machining, 
light cuts and high speeds are recommended and 
commonly used. 

The Milling of Zine Die-Castings—As compared 
with the operations already covered, milling of die- 
castings is somewhat uncommon, but is sometimes 
required, and is entirely feasible. Stock cutters 
can be employed, provided 
the teeth have an extra 
amount of clearance. 
About 10 degrees is usual, 
although a slightly greater 


Fig. 16. 


Standard, Special, and Special Formed 
Cutters Designed by the Brown & Sharpe Mfg. Co. 
for Milling Die-castings 


clearance is used in some cases. An odd number of 
coarse teeth is advocated by some, and an even 
number by others, but in any case, plenty of clear- 
ance for chips is recommended. Although a rake 
angle of 10 degrees, as for most stock cutters, is 
satisfactory, a 15-degree rake is used for some 
special cutters. 

The recommendations by the Brown & Sharpe 
Mfg. Co. for standard, special, and special formed 
cutters to be used on zinc alloys are outlined in 
Fig. 16. This company also recommends the use 
of staggered-tooth cutters for deep slots, as they 
make finer chips and give a better finish than if 
the chips are the width of the slot. A similar effect 
can be obtained with non-staggered cutters by 
nicking or chamfering the corners of alternate 
teeth. For special formed cutters, extra clearance 
should be provided, and the teeth should have raked 
rather than radial faces. Coarse teeth giving plenty 
of chip clearance are advocated to prevent packing 
with chips. In general, cutters of high-speed steel 
are recommended. 

One company reports difficulty in milling an un- 
der-cut slot in a certain casting, stating that it 
tried every type of cutter from carbon steel to 
tungsten carbide in an effort to do this in a single 
operation. The trouble was overcome by using a 
high-speed steel cutter for the roughing cut and a 
Carboloy cutter for a light finishing cut. 

Broaching and Shaving Operations on Die-Cast- 
ings—Although broaching is a much less common 
operation than many others, it is performed occa- 
sionally and successfully on various die-castings. 
Holes both with and without keys or splines are 
readily broached, and some broaching of flat and 
notched surfaces is also done. Holes can be finished 
not only to accurate size 
by the use of broaches, 
but the surface can be 
burnished to a high finish, 
if burnishing lands are 


Regular Rake for Most Stock Cutters 


10° 


Grind Extra Clearance 


Clearance 10 deg. 


pee Rake Approximately 15 deg. 


Increased Clearance 
Depending on Form 


10° Rake 
Coarser Pitch 
Coarse Pitch 


Large Gash 


Larger Radius 


Stock Cutter Ground 
with Extra Clearance 


Special Cutter 


Special Formed Cutter 
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Fig. 17. Agitator Drive Block Zinc-alloy Die- 


casting, Showing Broached Hole and Keyway and 
External Splines, the Latter Finished in a Shaving 
Die 


provided following the cutting lands of the broach. 
A hole already close to size can be accurately sized 
and given a very smooth finish by using a burnish- 
ing broach only. In some cases, this may yield bet- 
ter results than reaming, but some experimenting 
may be needed to assure the required size of hole. 
Any standard broaching machine can be used for 
die-castings, but punch presses and other machines 
are often adapted to perform simple broaching 
eperations. 

A good example of a broached die-casting is 
shown in Fig. 17. This is an agitator drive block 
for a washing machine. The top, bottom, and sides 
of the external splines are broached, as well as the 
central hole and its keyway. Two separate broaches 
are used. The one for the hole sizes it, finishes the 
keyway, and breaks the corner of the keyway. This 
broach has three cutting lands and one burnishing 
land and an inserted blade for sizing the keyway. 
External cuts on this block are made with a shav- 
ing die in which the cutting is done at one edge, 


namely, at the intersection of the flat face of the 
Gie and the hole. Only the face of the tool is ground. 
About 0.004 to 0.006 inch of metal is removed from 
the die-cast agitator block with this die. The hole 
in the die is relieved somewhat below the cutting 
edge, just enough to clear the piece. 

Shaving dies similar to this, but varying widely 
in contour to fit particular castings, are extensively 
used to free the castings of fins, and sometimes, as 
in the case just cited, to size external surfaces ac- 
curately. For the drive block illustrated, the tools 
are of high-speed steel and the press used is air- 
cperated. Carbon-steel tools can also be used for 
work of this kind. 

A rubber cushion is often used to force the cast- 
ing back through the shaving die, unless it is more 
convenient to let it fall through the hole of the die. 
Shaving dies are commonly made with the opening 
having a straight land about 1/8 inch in width to 
permit grinding on the face without changing the 
size, but are relieved below this. If, in shaving in 
a punch press, shavings stick to the punch, they 
may mar succeeding castings, especially if the cut 
is adjacent to a face that is to be polished and 
plated. In one shop, difficulty on this score is some- 
times avoided by covering the face of the casting 
with a sheet of tissue paper before the shaving is 
done. This prevents the chips from sticking to the 
punch. 

Face-broaching is sometimes done, one operation 
of this kind being performed on the matching faces 
of split rings for the oil retainers for Ford engine 
crankshafts. The half-rings are separate, but 
duplicate castings and the matching faces where 
they join are broached with a multiple-step tool, the 
limits being such that, when a pair of half-rings 
are assembled, the outside diameter is held within 
flus or minus 0.001 inch. This work is done in a 
punch press. 


One of the Largest and Most 
Complete Installations for 
Photo-elastic Research and 
Testing in This Country is 
to be Found in the Timken 
Roller Bearing Co.’s Labor- 
atory in Canton, Ohio. By 
Means of This Equipment, 
Stresses and Their Distribu- 
tion at Various Points of a 
Design, as at Fillets, Notches, 
etc., can be Studied. Such 
Stresses cannot Usually be 
Determined by Ordinary 
Stress Calculations 
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Die for Cutting off Rubber Tubing 


By JOHN J. McHENRY, Detroit, Mich. 


A die that has been found very satisfactory for 
cutting rubber tubing to various lengths for in- 
sulation purposes is shown in the accompanying 
illustration. It is composed of a cast-iron die-shoe 
A, a hardened and ground fixed block B, a hard- 
ened and ground sliding member C, a swinging 
latch D, an adjustable stop EF, and the necessary 
springs and fastening screws. The die is actuated 
by a driving punch F on the press ram. 


When the die is in operation, the rubber tube T 
is fed through the hole in the fixed member B 
against stop E, and is supported in a straight line 
horizontally by latch D. The tube is also guided 
on the top and sides by the sliding member C. This 
method of supporting and aligning the tubing 
assures cutting the pieces off square and to the 
proper length, as determined by the adjustment of 
stop FE. 

As the press ram descends, punch F' propels 
member C downward, causing it to shear the tube 
to the required length. At the same time, the end 
of latch D is pushed downward to the position in- 


Die for Cutting Rubber Tubing into Short Lengths 
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dicated by the dotted lines, allowing the cut-off tube 
to roll down the inclined plane of the die-shoe. On 
the up stroke of the press ram, members C and D 
are returned to their normal positions by the 
springs shown. 


Adjustable Plate Drilling or 
Perforating Machine 


By JOSEPH WAITKUS, Wellsville, N. Y. 


The machine shown in Figs. 1 and 2 is interest- 
ing from the standpoint of application, as well as 
of design and construction. The liberal application 
of welding to standard structural shapes, plates, 
and bar stock resulted in a substantial saving in 
the construction cost. The machine is, in reality, 
a large jig for drilling holes in circular or rectang- 
ular plates in either a staggered or straight-line 
arrangement, as illustrated in the upper views in 
Fig. 1. Any combination of staggered or straight 
lines can be produced. 

The machine consists of three supporting mem- 
bers—two channels A and a beam B, which rest 
on two channels C at each end and a channel D at 
the middle, as shown in Fig. 2. The removable 
table to which the plate being drilled is fastened 
consists of plate E and runners F at the sides. 
Suitable ribs G are provided to stiffen plate FE. The 


intermediate combination support and guide con- 
sists of a rib H fastened to plate H. An angle J, 
fastened to rib H, rests on the angle K, fastened to 
beam B. The side runners F rest on the bars L, 
which are fastened to channels A. This construc- 
tion provides a very simple and effective guide for 
the table. 

To the top of the table are fastened the plate- 
holding clamps, consisting of blocks M and the ad- 
justable blocks N, which can be moved to different 
positions to accommodate any size or location of 
plate being drilled. The thickness of the spacer 
plate O depends on the thickness of the plate being 
drilled. The clamping plate P is fastened in posi- 
tion by T-head bolts. 

A mechanism for moving the table back and 
forth along the guides or runners is provided in 
the form of a gear and rack. The gear racks R of 
this mechanism are fastened at each side of the 
table to the bars S, which, in turn, are secured to 
the plate EF, as shown in Fig. 1. Driving gears T 
are fastened to a shaft that is mounted in bearings 
in the side channels A. A pinion W, in mesh with 
one of the driving gears 7, is fastened to the shaft 
X, which rests in a bearing Y. An operating wheel 
Z is fastened to shaft X. When wheel Z is turned, 
it causes pinion W to rotate the gears 7, which, in 
turn, move the table back and forth. 

The drill-guide bushing-holder consists of a bar 
Q, to which a supplementary bar is fastened to in- 
sure the required rigidity. The drill bushings V 


Fig. |. 
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Machine of Welded Construction Used for Drilling Holes Spaced as Shown in Upper Views 
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Fig. 2. Plan and Elevation Views of Machine Shown in Fig. | 
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are pressed into holes in bar Q. This assembly rests 
on built-up posts J which are fastened to channel D. 

It will be seen from Figs. 1 and 2 that there are 
two dimensions for locating the holes relative to 
each other, namely, one for the vertical and one 
for the horizontal spacing. The horizontal spacing 
is taken care of by the holes in the guide-bushing 
holder, which is constructed to correspond to the 
spacing desired in one row. The vertical spacing 
is taken care of by the templet bar U, fastened to 
plate E. An extension, fastened to the post, is pro- 
vided with a hole to accommodate the indexing pin 
b, which is plugged into each hole in templet bar U 
to give the required spacing. The templet bar can 
be removed by loosening the screws at each end, 
which permits changing the bar or arranging it to 
suit any desired spacing. 

Two holes in bar Q into which an indexing pin a 
fits provide means for locating this bar for stag- 
gered spacing. A hole is provided in the support- 
ing post J for the indexing pin a. The distance be- 
tween the two 
holes in the bar 


illustrates a method that can be used to advantage 
for sharpening tubes on the inside. The method 
produces a slight concavity of the beveled surface, 
which facilitates keeping a keen edge on the cutter 
by stoning. The wheel must be of a suitable diam- 
eter for the size of the cutter. It is wise to start 
with the largest size of wheel that will enter the 
end of the tubular cutter in the manner shown. 

At the start, the mounting may be arranged so 
that the wheel is in contact with both sides of the 
work, as indicated, the axial line of the tube being 
in direct line with the axial line X—X of the grind- 
ing wheel spindle. Provision should be made, how- 
ever, for gradually lowering the mounting to com- 
pensate for wear, so that the grinding wheel A 
will maintain contact only at the top side. 

The tube C is supported by three pairs of rollers, 
thus giving three-point contact around the tube at 
two different positions along its length. The face 
of the wheel is dressed to a semicircular form, but 
it will be subjected to an automatic dressing action 
that soon adapts 
it exactly to the 


is equal to the 
amount of offset 


contour of the 
work. The two 


or stagger. A han- 
dle d is provided 
for manipulating 
the bushing-hold- 


lower pairs of 
rollers D are of 
metal and are 
rigidly mounted. 


er. By removing 


The top rollers B 


the handle, the 
whole guide-bush- 
ing holder Q can 
be slid out to the 
left (Fig. 1) and replaced by one having a different 
spacing. 

In operation, pins a and b are set in their re- 
spective holes and a complete set of holes is then 
drilled in the plate through the guide bushings. 
Pin b is then set over into the next hole by moving 
the table along the runners. If the spacing is not 
staggered, pin a remains in place. However, if the 
spacing is staggered, pin a is pressed into the other 
hole in bar Q by sliding the bar on posts J until the 
hole is in line with the pin. 

The use of this type of jig has eliminated the 
necessity of first laying out the holes on the plate. 
It is only necessary to locate one of the holes and 
then fasten the plate to the table. The templet bar 
and guide-bushing holder then control the spacing, 
which is done with a high degree of accuracy. 


Set-Up for Sharpening Tubular Cutters by 
Grinding Chamfer on Inner Edge 


By JOHN E. HYLER, Peoria, III. 


Tubular cutters are sometimes sharpened by 
chamfering or beveling the inner edge and some- 
times by beveling the outer edge, depending upon 
the work to be done. The accompanying diagram 


320—MAcHINERY, January, 1938 


Set-up for Sharpening Tubular Cutters 


are either mount- 
ed on a shaft F 
of the yielding 
spring-loaded 
type or are made of rubber to allow a certain 
amount of yield to compensate for any slight in- 
accuracies in the tube. The end of shaft F' to the 
right is either fitted with a crank to permit it to be 


. turned by hand or is connected to a source of power 


which will slowly rotate the tube C. 

Moderate pressure is exerted on the tubing in 
the direction indicated by arrow G, thus feeding 
the tube progressively to the wheel as the grind- 
ing proceeds. Either of two feeding methods may 
be used. One of these is to arrange the mounting 
rolls so that the line X-X will pitch downward 
toward wheel A and the work will tend to move in 
that direction by gravity as it is rotated. Another 
feeding arrangement consists of having spiral 
threads on the rolls D, the pitch being such as to 
provide a moderate thrust in the direction indi- 
cated by arrow G. All four rollers D revolve in 
the same direction and should have spiral threads 
of the same hand so that each will contribute 
toward the feeding movement. Whether the tube 
is revolved clockwise or counter-clockwise depends 
on the hand of the thread on rollers D. 


* * * 


More than 50 per cent of the rubber used in 
Russia during 1936 is said to have been of syn- 
thetic composition. 
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Questions and Answers 


When Wrong Machine is 
Recommended by Salesman 


W. W. P.—When I recently 
bought a machine, I explained 
very carefully to the salesman 
just what work I wanted the 
machine to turn out. The sales- 
man recommended a Model 10, 
and after installing it I find 
that a Model 12, which is of larger capacity, is the 
proper size machine. The Model 10 machine will 
not perform the work. What is my recourse? 


Answered by Leo T. Parker, Attorney-at-Law 
Cincinnati, Ohio 


The law presumes every salesman to be honest, 
trustworthy, and capable until proved to be con- 
trary. If the character of a machine is such that 
a purchaser must rely upon the honesty and capa- 
bility of the seller, or his salesman, to supply a 
machine fit for the buyer’s intended work and pur- 
poses, the Court will imply that the seller guar- 
anteed to supply a machine reasonably fit to do the 
purchaser’s work. 

The outcome of a litigation of this nature de- 
pends upon whether the buyer relied upon the sell- 
er’s good judgment to furnish a machine that would 
perform the special purpose, and whether the pur- 
chaser can prove that he explained to the seller the 
intended uses of the machine. 

You probably have a claim to obtain a Model 12 
by exchanging the Model 10 and paying the dif- 
ference between the purchase price of the two 
models. 


Bending Small Steel Tubes 


L. M. S.—Large quantities of mild steel tubes 
having an outside diameter of 3/8 inch, a length 
of about 2 3/16 inches, and a wall thickness of 
0.058 inch must be bent to a radius of 7/8 inch, as 
measured on the inside of the bend. The tubular 
ring sector thus formed should have a center angle 
of 110 degrees. It has been suggested that the tube 
be bent in a punch press die. What type of die 
should be used and what production rate could be 
expected ? 


A.—Tubes of the size described can be bent to 
the desired radius at a production rate of 500 to 
600 per hour on a punch press equipped with a 
bending die designed as shown in the accompany- 
ing illustration. This die comprises a_ piloted 
punch A for forcing the tube through the die, a 
die-block B, and a die made in two halves C and D. 


A Department in which the 
Readers of MACHINERY 
are Given an Opportunity 
to Exchange Information on 
Questions Pertaining to the 
Machine Industries 


The die members C and D may 
be of cast steel. They can be 
machined in a lathe, using a 
ball bearing as a_ templet, 
0.010 inch being left on the 
faces at X for grinding after 
hardening. The whole assem- 
bly is held together by bolts, 
as shown. 

It is essential that the grooves 
in the die have a mirror finish. The die-block B 
may be made of mild steel, and it should be counter- 
bored to fit over the two halves of the die and thus 
provide additional support and accurate location 
of the three assembled members. 

In operation, the part that has been bent is 
pushed out of the bending die by the succeeding 
tube. The pilot on the end of punch A is necessary 
to prevent distortion of the tube end. 


* * x 


Automobile Production in November 


The November factory sales of American auto- 
mobile manufacturers amounted to about 363,500 
cars and trucks, representing an increase of 8 per 
cent over October. Factory sales for the eleven 
months of this year ending with November are 
estimated at 4,656,500 cars—14 per cent above the 
4,097,300 units sold during the corresponding pe- 


riod last year. 


Y Section YY. 


Tube-bending Die; Cross-section to Right Shows Tube 
in Position for Bending 
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Ideas for the Shop and Drafting-Room 


Time- and Labor-Saving Devices and Methods that Have been Found 
Useful by Men Engaged in Machine Design and Shop Work 


Countersinking and Tapping Fixture 
for Hexagonal Nuts 
A quickly made-up fixture used to advantage in 


countersinking and tapping about 200 brass hexag- 
onal nuts in a drill press is shown in the accom- 


\ 

/ 

/ 
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Tapping Fixture for Hexagonal Nuts 


panying illustration. The guide strips allow the 
nut to slide under the top plate, where it remains 
during the countersinking and tapping operations, 
being pushed out by the insertion of another nut. 
F. H. 


Protecting Threads to Facilitate the Removal 
of Screws Subjected to High Temperatures 


A mixture of graphite and water applied to 
screw threads before assembling will assist in 
the removal of the screws or other threaded parts 
after they have been subjected to high tempera- 
tures. A finely divided material, or preferably 
graphite in a colloidal state, is mixed in the propor- 
tion of one part of graphite to four parts of dis- 
tilled water. Care should be taken to have the 
graphite mixed well, so as to yield an agglomerate- 
free solution. 

The surface to be treated should be cleansed 
thoroughly with a solvent, such as gasoline, carbon 
tetrachloride, or trichlorethylene, to remove grease, 
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oil, and other foreign substances. The best results 
are obtained when the threads and bolt are heated, 
although a fairly satisfactory treatment can be 
cbtained when the threads are cold. The solution 
is applied to the threads by spraying, brushing, or 
dipping, two applications being made with an in- 
terval for drying between each treatment. The 
threaded parts are not assembled until the film is 
dry. 

If these precautions are taken, there should be 
no difficulty in removing the screws or threaded 
parts later when disassembling is necessary, even 
though the threaded and adjacent parts have been 
subjected to rather high temperatures. In this ap- 
plication, the graphite serves as a dry lubricant, 
an effective parting compound, and a corrosion 
preventive. 


New York City BERNARD H. PORTER 


Extensions Riveted to Chuck Jaws for 
Special Work 


Portions of work that would not be adequately 
supported or located by chuck jaws of regular 
width can be accommodated if the jaws are fitted 
with flanking pieces such as are shown at A and 


' B in the accom- 


panying illustra- 
tion. These 
pieces may be 
secured in place 
by screws or by 
rivets as shown. 


FRED HORNER 
Bath, England 


* * * 


In this age of 
steel, it is of 
interest to note 
that six of the 
buildings being 
erected for the 
1939 Interna- 
tional Exposi- 
tion in San Fran- 
cisco will rank 
among the larg- 
est wooden struc- 
tures that have 
ever been built. 


Chuck Jaws with Extensions Riv- 
eted to Sides to Support Work 
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Edward P. Bullard Awarded the A.S.M.E. Medal 


T the annual meeting of the 
American Society of Me- 
chanical Engineers, held in New 
York City during the first week 
of December, Edward Payson 
Bullard, president of the Bullard 
Co., Bridgeport, Conn., was 
awarded the Society’s medal for 
1937 for his work in connection 
with the development of the ver- 
tical multi-spindle station type 
automatic machine known as the 
“Mult-Au-Matic,” especially de- 
sizned for high-production work. 
The medal of the Society, 
established in 1920, is presented 
for distinguished service in en- 
gineering or engineering science. 
It is the highest award that the 
Society can confer upon an engi- 
neer. Among those who have 
formerly received the A.S.M.E. 
medal are John R. Freeman, 
R. A. Millikan, Wilfred Lewis, 
Julian Kennedy, William LeRoy Emmet, Albert 
Kingsbury, Ambrose Swasey, Willis H. Carrier, 
Charles T. Main, and Edward Bausch, all of them 
outstanding names in their respective fields of 
engineering. 

Mr. Bullard, the recipient of the medal this year, 
was born in 1872 in Columbus, Ohio. He received 
his education at the Williston Seminary, East- 
hampton, Mass., and at Amherst. In 1892, he en- 
tered his father’s plant at Bridgeport, Conn., and 
after becoming thoroughly familiar with all the 


details of the company’s work, 
he spent two years in Europe 
selling and demonstrating ma- 
chine tools. 

More than forty years ago, the 
company applied the turret prin- 
ciple to boring mills, adapting 
this type of machine to repeti- 
tion work. In 1900, Mr. Bullard 
carried the principle further in 
the design of a vertical turret 
lathe, which was at first applied 
to automobile production in the 
Panhard Works. In this ma- 
chine, he used continuous-flow 
forced lubrication, which was a 
new idea in machine tools at that 
time. This machine proved so 
successful in automobile produc- 
tion that a larger size was de- 
signed for railway shop work. 

It was in 1913 that Mr. Bullard 
first developed the vertical multi- 
spindle Mult-Au-Matic which 
has now become what may well be designated a 
standard machine tool in the automobile and other 
mass-production industries. This machine was fol- 
lowed by the “Contin-U-Matic” in 1922, which car- 
ried the principle of simultaneous operations in one 
machine still further. 

For his achievements in the machine tool indus- 
try, Mr. Bullard has also received the medal of the 
Franklin Institute. From 1911 to 1913 he was 
president of the National Machine Tool Builders’ 
Association. 


United States Leads in Machinery Exports 


N the last number of the World Machinery News, 

published by the Machinery Division of the 
Bureau of Foreign and Domestic Commerce, Wash- 
ington, D. C., it is pointed out that at the present 
time, the United States is in the lead as a machin- 
ery exporting nation. Five years ago, England 
exported a little more than the United States, and 
Germany twice as much. Over a year ago, the 
United States exports began to exceed those of 
England, and now the foreign sales of machinery 
from this country have exceeded those of Germany 
for the first time in years. Industrial machinery 
shipped from the United States in October amounted 
to about $8,000,000 in excess of the $25,000,000 of 
exports from Germany. 

Obviously, the conditions in Germany and Eng- 
land with regard to armament manufacture have 
had a great deal to do with this change in the rela- 
tive positions of the three countries. Some day, 


however, the two nations mentioned will again be 
free to compete more actively. In anticipation of 
this revived competition, it behooves American ma- 
chinery manufacturers who export part of their 
product abroad to fortify their position with their 
customers. Where the export volume justifies the 
expense, personal visits of the manufacturer or his 
direct representative would do a great deal to aid 
in holding foreign business connections. The edi- 
torial referred to in the World Machinery News 
urges that manufacturers get together and ex- 
change helpful information with other American 
machinery exporters, in order to plan for a long- 
range export program rather than merely accept- 
ing business that comes in spurts. 

The Machinery Division of the Bureau of For- 
eign and Domestic Commerce is prepared to aid 
machinery manufacturers with information on for- 
eign trade, lists of foreign machinery dealers, etc. 
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General Electric Co. New 


General View of the Tool-room in the General Electric Co.'s 


Plastics Molding Plant at Pittsfield, Mass. 


with such rapidity that only those actually 

engaged in that industry have a real concep- 
tion of its present ramifications. The market for 
plastic products has constantly increased. In 1938, 
it is expected that piastic products to a value of 
$60,000,000 will be manufactured in the United 
States. 

The General Electric Co. is the largest single 
user of plastic products in this country. Plastics 
enter to an ever increasing extent into the con- 
struction of almost all electrical machines, devices, 
and instruments. It is not surprising 
then that the General Electric Co. has 
been for years one of the important 
producers of plastic materials and parts. 

Recently the company equipped a new 
molding plant at Pittsfield, Mass., de- 
voted entirely to the research, devel- 
opment, design, and manufacture of 
molded plastic products, and to the 
making of the presses, tools, and dies 
used in their manufacture. This plant 
represents an investment of approxi- 
mately $1,000,000 and employs about 
900 people. The company has additional 
plastics plants at Lynn, Mass.; Meriden, 
Conn.; and Fort Wayne, Ind., employ- 
ing, in all, well over 1600 people in the 
production of plastics alone. 

A few facts relating to the new plas- 
tics plant will give an idea of the great 
variety of parts made. At the Pittsfield 
plant, there is a vault for storing molds 
which at present contains over 6000 


Tei use of synthetic plastics has increased 
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molds, with a value of approximately 
$2,000,000. At the Meriden and Fort 
Wayne plants 2700 additional molds are 
stored. In the new Pittsfield plant, 324 
presses are installed—by far the largest 
number of presses operated in any sin- 
gle molding plant in the country. Ap- 
proximately 300 additional presses are 
operated at the company’s other plastic 
plants. These presses are of all sizes, 
providing a range of molding pressures 
of from 7 1/2 to 1500 tons. 

In the manufacture of the molding 
compounds for its plastics, the company 
uses some 5,000,000 pounds of phenol 
and cresol a year, in addition to 100 car- 
loads of wood flour and considerable 
quantities of many other chemicals. In 
the course of the year, about 7,000,000 
pounds of compounds are produced. The 
compounding of these raw materials is 
no simple matter. It requires the most 
precise chemical and process control. In 
fact, during the compounding, there are 
not less than fifty-seven specific test and control 
points. 

The raw materials consist of eighteen types of 
molding compounds, depending upon the type of 
resin and filler used. Each compound has its own 
individual physical and electrical properties. In 
addition, six different types of phenolic varnishes 
for laminated plastics are made. To constantly im- 
prove the product and the processes of its manu- 
facture, four chemists are employed in research, 
in addition to twelve chemists and engineers en- 
gaged in the product development laboratory. 


One of the Three Sections of the Tool-room in the Plastics 
Plant, which Employs Over 130 Toolmakers 


Plastic Products Plant 


One of the essential departments of a plastics 
plant is the tool-room, where the intricate molding 
dies are made. The tool-room of the Pittsfield plant 
is actually a factory in itself. It employs over 130 
men, most of them skilled toolmakers. The equip- 
ment in this tool-room consists of practically every 
type of machine tool, including two Keller dupli- 
cating machines, three jig boring machines, seven 
Gorton duplicators, and fifteen profilers. 

The process of hubbing (frequently also referred 
to as hobbing) constitutes one of the most inter- 
esting methods in the making of plastics dies. A 
1000-ton hubbing press is used for this purpose. 
Briefly, the hubbing process consists of pressing a 
hub of hardened steel, of the exact shape of the 
piece that is to be molded, into a blank of soft alloy 
steel. In that way, an accurately shaped mold is 
produced in the softer steel. 

If the depth of penetration is too great for a 
single operation in the hubbing press, the blank is 
taken out and annealed and the partially completed 
cavity polished, after which the hub and the die 
blank are again inserted in the press and the cavity 
completed. While the die cavity is being pressed 
into the circular die blank, the blank is held in a 
retaining ring, which prevents the metal from 
spreading under the pressure of the hub. 

An interesting feature of the new plant is the 
method of heating the molds. Instead of using 


steam for heating the molds and presses, as is 
usually done, high-pressure hot water is employed. 
The water from the boiler is circulated through the 
press room at a pressure higher than boiler pres- 
sure. The boilers are operated at a pressure of 160 
pounds per square inch, but the water from the 
boiler is passed through a centrifugal pump which 


ots 
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A Battery of High-speed Molding Presses Designed and 


Manufactured by the General Electric Co. 


The Stokes Auto- 
matic Molding 
Machine which 
Turns out Plastic 
Moldings by a 
Continuous Cycle 
of Operations 


builds up the pressure to about 190 pounds per 
square inch and delivers it to the press room at a 
temperature of about 370 degrees F. 

This forced circulation causes the hot water to 
travel at a rapid rate through the entire press 
room and through all molds, producing a very uni- 
form temperature for all molding processes. The 
water returns to the boiler at a temperature about 
10 degrees below that at which it left the pump. 

In addition to the tool-room and molding depart- 
ment, the plant has separate departments for 
cleaning and finishing the molded parts, an inspec- 
tion department, and an extensive shipping de- 
partment. An important adjunct to the inspection 
department is a fluoroscopic X-ray machine. 

The size of the plant and the character of its 
equipment permit it to be used not only for taking 
care of the needs of the General Electric 
Co., but also for manufacturing plastics 
for outside customers as well. 


Welding for Building Construction 
Gaining Ground 


Progress in the use of welding in 
building construction has been given 
new impetus by the approval by the city 
council of Chicago of a revision of the 
city’s building code which will permit 
the use of welding in structural work. 
New York City, only a few months ago, 
also recognized welding by revising its 
building code to permit the welding of 
buildings. The approval of welding for 
building structures by the two largest 
cities in the country is concrete evidence 
of the progress of this new structural 
process. 
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Higher Speeds for Tapping 


Much Higher Tapping Speeds than are Ordinarily Used are 

Not Only Permissible, but Advisable; However, the Tapping 

Equipment and the Conditions under which the Operation is 
Performed Must be Adapted to High Speeds 


By H. GOLDBERG, Vice-President 
R. G. Haskins Co., Chicago, IIl. 


taps have entirely changed our conception of 

tapping speeds. Most taps today are operated 
at a speed of from 15 to 35 surface feet per min- 
ute. This was as fast as was practicable in the 
past, but it is not in keeping with other metal- 
cutting operations of today. 

There is no reason why a high-speed steel, 
ground-thread tap should not operate at the same 
speeds as drills, milling cutters, or other metal-cut- 
ting tools, since the same steel is used in the tap 
and it has been heat-treated in a similar manner. 
Yet we find in most plants that high-speed steel 
taps are operated at the same slow speeds that were 
applicable to carbon steel taps. Everyone seems 
satisfied with this, because it has always been be- 
lieved that tapping could not be done at the same 
speeds as other metal-cutting operations. It is true 
that if a tap is not properly adapted to the tapping 
to be done, the speed must be cut down; but in that 
case, the tapping results are unsatisfactory, even 
at slow speeds. 


P tere have ent high-speed steel, ground-thread 


Why Should a Tap Run Slower than a Drill, 
All Conditions Being Equal ? 


There is no reason why a tap should not cut 
satisfactorily at the same speed, expressed in sur- 
face feet per minute, as other metal-cutting tools, 
provided the tap is correctly made and properly 
held, the same as other metal-cutting tools. In fact, 
the life of a high-speed steel, ground-thread tap is 
reduced if it is operated at carbon steel speeds. The 
correct tapping speed varies, depending on the ma- 
terial being tapped, the depth of the tapped hole, 
and the pitch of the thread; but an intelligent study 
of each job will soon help to determine the maxi- 
mum speed under varying conditions. 

There is no set formula for determining the 
peripheral speed of a tap, because the rules apply- 
ing to other metal-cutting tools cannot be used. For 
one thing, in a tap, we cannot govern the feed in 
relation to the speed, since the feed depends upon 
the pitch; nor can we ordinarily govern the depth 
of the cut, since that depends on the depth of the 
thread being cut. Only in the case of very coarse 
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threads, where two or more taps may be used to 
complete a thread, have we any control of the depth 
of cut. By some simple experiments, however, the 
most efficient speed can generally be determined. 


What Governs the Speed of a Tap? 


The conditions that govern the speed of a tap 
are (1) the diameter of the tap; (2) the pitch of 
the thread; (3) the material being tapped; (4) the 
depth of the tapped hole; and (5) the percentage 
of a full thread in the tapped hole. 

A few examples will illustrate how these factors 
may be taken into consideration. To operate a 1/2- 
inch-20 tap at 150 surface feet per minute, the tap 
would have to revolve at 1146 revolutions per min- 
ute. In tapping a hole 1/4 inch deep in screw stock, 
this is a safe speed, provided the machine is in 
good condition, a suitable cutting oil is used, the 
right style of tap is selected, and the percentage of 
a full thread is not too high. 

Suppose we wanted to tap a 1/2-inch-13 hole in- 
stead. If the tap, in this case, were operated at the 
same speed as the tap with 20 threads per inch, it 
would have to remove considerably more metal per 
revolution. It is, therefore, obvious that the tap 
with the coarser thread cannot be operated as fast 
as the one with the finer pitch, and the speed should 
be reduced, so the amount of metal removed in a 
given time would remain about the same. 

Now, if instead of tapping a free-cutting screw 
stock we were tapping nickel steel, we would have 
to reduce the speed of the 1/2-inch-20 tap to ap- 
proximately 80 surface feet per minute, or, say, 
600 revolutions per minute. Again, a tap with 13 
threads per inch would have to run at a still slower 
speed to offset the increased amount of metal to be 
removed. 

As a further example, assume that the conditions 
are the same as in the previous paragraphs, but 
that we increase the depth of the tapped hole from 
1/4 to 1 inch. For every revolution of the tap 
there is a certain amount of heat generated. In 
tapping a hole 1/4 inch deep, 20 threads to the inch, 
only 5 revolutions are required. When the depth 
of the hole is increased to 1 inch, 20 revolutions are 
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required and more heat will be generated. Since 
the heat has a direct relation to the speed at which 
any cutting tool is operated, it becomes necessary 
in tapping holes that are deep in proportion to the 
diameter to reduce the speed accordingly. A 10 
per cent reduction in speed would be about correct 
when the depth of the hole is increased to 1 inch. 

The next factor to be considered is the percent- 
age of a full-depth thread that is being cut. It is 
obvious that a 50 per cent thread, irrespective of 
the material, may be cut at a much higher speed 
than an 80 per cent or a 100 per cent thread. Ex- 
act rules cannot be given for the reduction in speed 
required for cutting full or nearly full threads, but 
a little experimentation will help to determine what 
this reduction ought to be in a given case. 


The Operating Conditions Must be 
Suited to High-Speed Tapping 


Speeds as high as those mentioned presuppose 
proper tapping conditions. The condition of the 
machine has its bearing on the speed at which a 
tap can be run. If the slides or turret are loose, 
this becomes a limiting condition. If the tap does 
not run true with the axis of the spindle, the speed 
will have to be reduced. However, it would be bet- 
ter to try to remedy all these limiting conditions 
rather than to continue to run the taps at an in- 
efficient speed, thereby shortening their useful life 
as measured by the number of tapped holes. 

The cutting oil has a definite bearing on tapping 
speeds. Many cutting oils are not suitable for 
tapping. A tapping oil should have a sufficient 
lubricating capacity for the cutting action and a 
sufficient cooling capacity so that the tap operates 
at a safe temperature. 

The type of fixture used has an important bear- 
ing upon tapping speeds. It must support the work 
properly while tapping, both when the tap is cut- 
ting and when it is reversing. The work must also 
be prevented from shifting while tapping. 

It is not possible to tap as fast horizontally as 
vertically. The principal reason for this is that 
the chips cannot be removed as rapidly in the hori- 
zontal position and there is greater danger of 
“loading” the tap. In vertical tapping machines, 
this problem is not so serious, especially if the right 
type of tap has been selected. 


Effect of Width of Land on Tapping Speeds 


The width of land on the tap has a direct rela- 
tion to the speed. Many taps have too wide a land 
and are not suitable for high-speed operation. 
When the land is too wide, there is an increase in 
friction and an additional amount of heat is gen- 
erated. The amount of hook is also important. If 
there is not a sufficient amount of rake or hook, 
more power is required for tapping, which, again, 
means additional heat; the speed of the tap must 
therefore be reduced to offset this. The rake or 


hook must be adjusted to the material being cut. 
Definite rules are difficult to give, but a little study 


of each job will soon indicate the amount of hook 
with which the tap should be ground. 

The problem of the correct tapping speed is 
much simpler in the case of non-ferrous metals. 
Non-ferrous materials, such as brass and alu- 
minum, are frequently tapped dry; but while this 
is possible at the speeds to which we have been ac- 
customed in the past, it is not practical at the high 
speeds of which present-day taps are capable. Cut- 
ting lubricants are essential for all metals if the 
highest efficiency is to be obtained. 


Life of Tap Greater at High Speeds 
than at Low 


When the conditions are correct for efficient tap- 
ping, the life of the tap at high speeds is greater 
than at slow speeds and the tap will produce more 
holes between grinds. It is a mistake to believe 
that if the speed of a high-speed steel tap is re- 
duced to that used for carbon steel taps, the tap 
life will be increased. Actually, it is an economic 
waste to buy high-speed steel, ground-thread taps 
and operate them at carbon steel speeds. On all 
other metal-cutting operations, we run high-speed 
steel tools at the speeds of which they are capable; 
why not do the same thing with taps? 

It is advisable to increase the speed of the tap 
on reversal to at least double that of the tapping 
speed. If the tapping speed is 1000 revolutions per 
minute, the return speed should not be less than 
2000 revolutions. Not only will this result in a 
noticeable increase in production, but in many ma- 
terials, it is an advantage to get a tap out of the 
work as quickly as possible, due to the fact that 
the tapped hole will shrink slightly. If the tap re- 
mains too long in a material that shrinks rapidly, 
there will be a rubbing action when reversing that 
will cause tap loading. 

It is obvious that high return speeds cannot be 
used when the tap floats or when the spindle does 
not run true. Under those conditions, a tap re- 
versed at high speed has a tendency to cut back- 
ward, which will ruin both tap and tapped hole. 

In horizontal tapping, especially when a floating 
holder is used, it is not possible to reverse the tap 
at twice the tapping speed, because of the slight 
deflection caused by the weight of the holder. There 
will be a drag on the tap, causing excessive friction. 

In general, the harder the material, the slower 
the tapping speed. Where there is a combination 
of hardness and toughness, such as is found in 
heat-treated nickel steels, it is often advisable to 
use two taps—a roughing and a finishing tap. This 
is especially necessary in the case of coarse pitches. 
By increasing the hook on the tap for tough mate- 
rials, it is possible to make the tap cut more easily, 
but its life is shortened; and when the tap becomes 
dull, the teeth frequently break or chip at the 
chamfer. For such operations, it is, therefore, 
more economical to use two taps. Even though this 
requires two operations, it will cost less, because 
of less tap breakage and spoiled work. 
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Progress in Hard-Facing 


HE development of the hard-facing process has 

been exceptionally rapid. Hard-facing has be- 
come a major factor in the maintenance program 
in plants in almost all industries. It is only sixteen 
years ago that the hard-facing process was first 
used. At that time it was employed solely for re- 
conditioning simple parts subjected to extreme ab- 
rasion. Now hard-facing materials are being ap- 
plied to tens of thousands of parts that may not 
have to resist abrasive wear at all, but that must 
be able to resist heat, erosion, corrosion, or a com- 
bination of these. 

For example, the hard-facing of valve-seating 
surfaces, an application that was first introduced 
about seven or eight years ago, has grown to be a 
very important use for Stellite. Hard-faced valves 
are now regularly employed in many large power 
plants for handling high-pressure, high-tempera- 
ture steam. Many oil refineries are also using hard- 
faced valves for handling hot sulphur-bearing oil 
and for other applications where corrosion and 
crosion are encountered. 

In the automotive industry, hard-faced valve- 


seat inserts have been used on leading trucks and 
buses for several years. Now hard-facing has been 
extended to the valves. Several large trucking con- 
cerns require hard-faced valves in addition to hard- 
faced valve-seat inserts. Valves and seats so pro- 
tected will last practically as long as the entire 


engine. Moreover, they require a minimum of ad- 
justment. Valve-stem ends are also being hard- 
taced. 


Many machine builders are now using hard-faced 
surfaces, edges, and points in the equipment that 
they build. Stellite burnishing rollers are used in 
many railroad shops for burnishing locomotive 
driving-axle journals, car-axle journals, piston- 
rods, crankpins, and other parts that require an 
extremely hard finish and good resistance to wear. 
Stellite burnishing rollers last many times as long 
as rollers made from other materials—many have 
been in service for over five years without any 
maintenance expense. Since Stellite takes a very 
high polish and yet has a coefficient of friction 
about one-half that of steel, these rollers have 
proved to be extremely successful and economical. 


Jones Laughlin Completes 
Continuous Strip Mill 


A Slab of Steel Entering the Last of the Four Rough- 

ing Stands of the Hot Mill while Another Slab, Just 

having Emerged from the Roughing Stand, is Ap- 
proaching the Finishing Train 
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HE first continuous mill in Pittsburgh for the 

rolling of wide steel strip, sheets, and steel 
plates has just been completed by the Jones & 
Laughlin Steel Corporation. While several depart- 
ments of the plant have been in operation for some 
time, the mill has just now been placed in produc- 
tion throughout. When operating at full capacity, 
it employs 1200 men. The new mill will supply 
demands from railroads and shipyards and from 
the automotive, refrigerating, air-conditioning, 
steel housing, and domestic appliances plants, as 
well as from various other industries. It has an 
annual capacity of 750,000 tons and covers an area 
of 23 acres, having been built at a cost of 
$25,000,000. It extends for half a mile along the 
Monongahela River. 

The rolling machinery was designed and manu- 
factured by the Mesta Machine Co. The equipment 
consists of electrically operated divisions as fol- 
lows: (1) A hot-rolling division consisting of three 
continuous heating furnaces and a 96-inch mill 
with ten four-high roll stands, two scale breakers, 
and a flying shear, with auxiliary equipment. (2) 
An annealing department with heat-treating, pick- 
ling, temper-rolling and other finishing equipment. 


Packaging Machinery Manufac- 
turers Elect Officers 


At the fifth annual meeting of the 
Packaging Machinery Manufacturers 
Institute, Inc., 342 Madison Ave., New 
York City, which was recently held at 
the Garden City Hotel, Garden City, 
Long Island, the following officers were 
re-elected: President, H. H. Leonard, 
vice-president of the Consolidated 
Packaging Machinery Corporation, Buf- 
falo, N. Y.; vice-presidents, Wallace D. 
Kimball, first vice-president of the 
Standard-Knapp Corporation, Long Isl- 
and City, N. Y., and Morehead Patter- 
son, vice-president of the American Ma- 
chine & Foundry Co., Brooklyn, N. Y.; 
and secretary-treasurer, H. L. Stratton. 


* * * 


A 93-inch Four-high Three-stand Tandem Cold-rolling 
Mill which Rolls the Cold Strip in One Operation in 


Combating Eye Hazards 
the New Pittsburgh Strip Mill of the Jones & Laughlin 


Steel Corporation 


(3) A cold-rolling division consisting of two con- 
tinuous pickling lines, each about 500 feet long; 
two tandem cold mills, four-high; and annealing 
and heat-treating furnaces, cold temper mills, level- 
ing and cut-up trains, and all finishing equipment 
and galvanizers. 

The electrical energy for operating the mill is 
controlled in a separate motor room which houses 
the control equipment and twelve giant motors, 
developing a total of about 40,000 horsepower. 


Combination Ball and Roller 
Journal Box for Railroad Cars 


A combination ball and roller journal 
box, forty of which are used on the five 
cars of the new Reading Railroad high- 
speed train, has been developed by 
Fafnir Bearings, Inc., New Britain, 
Conn. According to the manufacturer, 
these are the only anti-friction journal 
boxes that include high-capacity thrust 
ball bearings to take the thrust loads 
imposed when rounding curves at high 
speed. These journal boxes permit free 
lateral axle movement. The radial load 
is carried on hardened solid rolls. The 
construction has been simplified with a 
view to making the boxes easy to assem- 
ble and disassemble for wheel changes, 
and to permit of easy installation on 


in Industry 


The National Society for the Preven- 
tion of Blindness, Inc., 50 W. 50th St., 
New York City, has published a book entitled “Eye 
Hazards in Industrial Occupations” which, as a 
service to industry, is offered at 50 cents a copy. 
This book is a handbook for safety engineers, 
safety inspectors, industrial physicians, and nurses, 
and for those responsible for industrial operations. 
The volume covers 247 pages, including 59 illus- 
trations dealing with the safeguarding of eyesight 
in factories, mines, machine shops, and industrial 
plants and offices in general. 


The Motor Room of the New Jones & Laughlin 96- 

inch Continuous Strip Mill Houses Twelve Giant Elec- 

tric Motors Developing a Total of Approximately 
40,000 Horsepower 


trucks and axles of present equipment. 
The use of these bearings marks an- 
other advance in rolling stock design. 
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Bakelite Polystyrene Molding Material 
Has Low Loss Characteristics 


A thermo-plastic molding material possessing 
several properties that the Bakelite Corporation, 
247 Park Ave., New York City, has sought for 
years to include in molding materials has now been 
introduced on the market by the concern. It is 
stated that this Bakelite polystyrene molding ma- 
terial possesses a loss factor of less than 0.00053, 
a power factor of less than 0.0002, and a dielectric 
constant of 2.60 at 60 cycles, 1000 cycles, and 
1,000,000 cycles. 

This new molding material was primarily devel- 
oped for use as an electrical insulator, and it offers 
marked advantages for many electrical products 
and equipment. Tests that have been made indi- 
cate that no noticeable changes occur in the elec- 
trical properties with an increase in either tem- 
perature or humidity. 

In addition to the electrical advantages, this ma- 
terial provides uniformity in molding, freedom 
from crazing or surface defects, permanence of di- 
mensions, and high resistance to water, acids, and 
alkalies. It has a tensile strength of from 5000 
to 5500 pounds per square inch and an impact 
strength of 0.14 to 0.16 foot-pound. While not quite 
so flexible and hornlike as a cellulose acetate mold- 
ing material, this polystyrene material is far from 
being brittle. It has a reasonable degree of tough- 
ness which increases as the temperature is raised. 
Temperatures up to 176 degrees F. can be with- 


THE PROPERTIES AND 
NEW APPLICATIONS OF 


MATERIALS USED IN THE 
MECHANICAL INDUSTRIES 


Pall 


stood without distortion when the load involved is 
simply the weight of the piece. 

This material can be molded either by the older 
compression method or in the newer injection mold- 
ing machines. The natural color is almost water 
white; it is not yet available in colors. Samples 
exposed to the weather for approximately one year 
have shown no changes either in surface appear- 


Van-Lom—an Improved Molybdenum 


High-Speed Steel 


Unusual cutting properties are claimed for an 
improved molybdenum high-speed steel known as 
Van-Lom, which has recently been developed by 
the Vanadium-Alloys Steel Co., Latrobe, Pa. This 
alloy has a high carbon content of from 0.78 to 0.83 
per cent and contains over 2 per cent vanadium, 
a combination that has been found as advantageous 
in this alloy as in an 18 per cent tungsten high- 
speed steel. 

Other constituents of this steel are 0.20 to 0.35 
per cent silicon; 0.10 to 0.30 per cent manganese; 
4.10 to 4.40 per cent chromium; 8.75 to 9.25 per 
cent molybdenum; less than 0.03 per cent sulphur; 
and less than 0.03 per cent phosphorus. 

In addition to its good cutting properties, this 
high-speed steel is characterized by heat-treating 


Coil Forms, Tube Bases, 
Terminal Blocks, Spa- 
cing Washers and Con- 
nector Blocks Produced 
from Bakelite Polystyr- 

ene Molding Material 
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To obtain additional information about materials 
described on this page, see lower part of page 334. 
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The Use of Aluminum in 
High-Speed Machinery 


An interesting and successful application of 
aluminum in place of heavier metals has been made 
in the buttonhole machine field. The manufacture 
cof eyelet buttonholes is one of the most delicate 
sewing operations. The machines that do this work 
are highly automatic and produce thousands of 
buttonholes per day. The high speed at which 
these machines have operated in the past has been 
even further increased by the use of aluminum 
alloys; in the case referred to, the alloy used is 
known as Bohnalite. Thus it has been possible to 
speed up the machines from 1200 or 1400 needle 
reciprocations per minute up to 1800 reciproca- 
tions, at the same time providing increased dur- 
ability of the machines thmselves. 

The aluminum parts have been substituted for 
steel forgings, hardened and ground steel links, 
and malleable iron castings. The cost of aluminum 
parts is somewhat higher than the cost of the metal 
previously used, but the advantages are such as to 
be well worth the difference. ................ 103 


Permanent-Magnet Alloys 
Increasingly Applied 


The ever widening application of permanent- 
magnet alloys was recently pointed out by John Q. 
Adams, of the General Electric Co. Laboratories, 
in calling attention to the fact that magnets made 
from such alloys are now being used in precision 
instruments, control devices, fractional-horsepower 
motors, and household equipment of various kinds. 
Other applications include high-speed releasing and 
holding-in magnets of the switching equipment at 
Boulder Dam, searchlight controls, subway train 
door controls, thermal relays, radio loud speakers, 
and magnetic chucks for machine tools. A tachom- 
eter actuated by an Alnico magnet was mounted 
on the bearings of a passenger steam locomotive 
and used in this application for two years. This 
example is an indication of the relative permanency 


Bolts and Nuts of Glass are 
Made by the Corning Glass 
Works for Use in Chemical 
Equipment. They Possess 
the Ability to Withstand 
Rapid and Marked Changes 
in Temperature and_ to 
Resist the Action of Cor- 
rosive Acids 


To obtain additional information about materials 
described on this page, see lower part of page 334. 


of the material under conditions of incessant vi- 
bration. 

Permanent magnets can be made _ powerful 
enough to eliminate field exciting coils, thus pro- 
viding advantages in economy and simplicity of 
design for the manufacturers and users of elec- 
trical equipment. While the earlier permanent 
magnet steels tended to lose their magnetic power 
gradually when exposed to heat, mechanical shock, 
or vibration, the nickel-containing alloys retain 
their magnetic property under a wide range of 


Seat and Disk of New Valve Made 
from 500-Brinell Stainless Steel 


A new bronze valve employing a seat ring and 
disk of stainless steel with a hardness of 500 
Brinell has recently been developed by the Wal- 
worth Co., New York City. The non-corrosive seat 
and disk are hard enough to scratch glass. A nail 
can be flattened between them without leaving any 
mark whatsoever on the seat or disk surfaces. A 
test involving more than 100,000 openings and 
closings of valves of this construction has proved 
them to be still completely steam-tight. The valves 
are made in sizes from 1/4 inch to 2 inches, and 
are designed for general service on steam, air, oil, 
water, and gas, where conditions are exceptionally 


Rubber Blades Employed in 
Electric Fans 


A patent was recently issued by the United 
States Patent Office to cover the manufacture of 
the rubber- and flexible-bladed fans produced by 
the Samson-United Corporation, Rochester, N. Y. 
The advantage of the rubber blades is that they 
cannot injure fingers accidentally coming between 
them. In addition, they run noiselessly at high 
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NEW TRADE 


Steels for High-Temperature 
Service 


TIMKEN STEEL AND TUBE DIVISION 
OF THE TIMKEN ROLLER BEARING 
Co., Canton, Ohio. Booklet contain- 
ing a digest of steels for high-tem- 
perature service, covering the analy- 
ses of various steels used in the 
high-temperature field, as well as 
recommended applications. 

Technical bulletin No. 20, entitled 
“A Guide for Users of High-Tem- 
perature Steels,” containing  in- 
formation relating to the properties 
of Timken seamless steel tubes for 
high-temperature service. ee 


Steel 


JOSEPH T. RYERSON & SON, INC., 
Department P, Lock Box 8000-A, 
Chicago, Ill. Book entitled “Ryerson 
Certified Steels,” of value to all 
users of steels, especially those in- 
terested in alloy steels. The book 
explains how the Ryerson Certified 
Steel Plan solves the problem of ob- 
taining uniform and quality con- 
trolled steel for immediate shipment 


Wrenches 


J. H. WILLIAMS & Co., 75 Spring 
St., New York City. Booklet entitled 
“How to Select and Use Wrenches,” 
containing much helpful information 
both for the mechanic and the tool 
buyer on various types of alloy-steel 
and carbon-steel wrenches, includ- 
ing open-end wrenches, adjustable 


wrenches, pipe wrenches, socket 
wrenches, pipe tongs, etc., and their 
applications. 


Presses and Shears 


NIAGARA MACHINE & TOOL WorRKS, 
637 Northland Ave., Buffalo, N. Y. 
Bulletin 58-G, illustrating and de- 
scribing in detail Niagara Master 
Series A and standard series inclin- 
able presses. Bulletin H, descriptive 
of Niagara Series H power squaring 
shears. Folder descriptive of the 
Niagara 14-point engagement sleeve 
clutch for presses and shears. ________- 4 


Zinc Alloy Die-Castings 
NEW JERSEY ZINC Co., 160 Front 
St., New York City. Booklet entitled 
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“Zine Alloy Die-Castings in Elec- 
trical Equipment,” illustrating many 
different applications of die-castings 
in the electrical field. Booklet en- 
titled “Zinc Alloy Die-Castings in 
Business Machines,” one of the more 
recent fields for the application of 
the die-casting process. _........... 5 


Nickel Alloy Steels 


INTERNATIONAL NICKEL Co., INC., 
67 Wall St., New York City. Bulletin 
U-3, descriptive of the application of 
nickel alloy steels for hand tools and 
small power tools in cases where 
high strength and toughness, com- 
bined with light weight, improved 
wear and fatigue resistance, high 
impact strength, or better ductility, 
are required. b 6 


Tapping Machines and 
Attachments 


PROCUNIER SAFETY CHUCK Co., 
36 S. Clinton St., Chicago, Ill. Cat- 
alogue 37, containing specifications 
covering the Procunier universal 
tapping machine. Bulletin 937, de- 
scriptive of the new Procunier sensi- 
tive, high-speed, drill press tapping 
attachment equipped with the “Tru- 
Grip” tap-holder. 7 


Gear-Finishing Machines 


NATIONAL BROACH & MACHINE 
Co., Shoemaker and St. Jean Sts., 
Detroit, Mich. Circular entitled “In- 
crease the Accuracy and Reduce the 
Cost of Your Gears.” The circular 
iilustrates and describes the Red 
Ring gear-finishing machine built 
by the company for the production 
of uniformly accurate gears... 8 


Heat-Treating Equipment 


SURFACE COMBUSTION CORPORA- 
TION, Toledo, Ohio. Booklet entitled 
“Heating and Heat-Treatment of 
Metals,” outlining the applications of 
heat from the time the ingot is solid- 
ified to the final operations in its 
manufacture into finished products. 
Typical heat-treating furnaces are 
illustrated. 


Heat-Treating Equipment 


LEEDS & NORTHRUP Co., 4934 Sten- 
ton Ave., Philadelphia, Pa. Catalogue 
T-621, descriptive of Vapocarb- 
Hump, the triple-control method for 
the heat-treatment of steel. Cat- 
alogue N-33-163, descriptive of 
Micromax temperature instruments 
for the steam plant... 10 


Gears 


PHILADELPHIA GEAR WorKS, G St. 
and Erie Ave., Philadelphia, Pa. 
Catalogue covering the complete line 
of gears made by this company. The 
catalogue also contains engineering 
data of value to all those concerned 
with the design, construction, and 
operation of gears. 11 


Wire Products 


GLOBE WIRE DIVISION, FIRTH- 
STERLING STEEL Co., McKeesport, 
Pa. Pamphlet illustrating and de- 
scribing wire products ranging from 
watch spring wire to tool-steel drill 
rods. A table of drill rod sizes, 
weights per foot, and list prices per 
pound is included. 12 


Lathes 


BoyE & EMMES MACHINE TOOL 
Co., Cincinnati, Ohio. (BRYANT Ma- 
CHINERY & ENGINEERING Co., 400 W. 
Madison St., Chicago, Ill., general 
distributor.) Bulletin 30, illustrat- 
ing and describing in detail Boye & 
Emmes precision lathes. _----18 


Hardness Testing Machines 


HERMAN A. Hotz, 167 E. 33rd St., 
New York City. Bulletin on hard- 


ness tests of metals and metal prod- 
ucts, containing a review of the varl- 
ous methods and a description of the 
hardness testing machines most suit- 
able for use in laboratory work and 
in routine production control... 


Comparators 


JONES & LAMSON MACHINE Co., 
Springfield, Vt. Catalogue describing 
the construction and use of J & L 
optical projection machines, includ- 


ing the pedestal comparator and 
measuring machine and the bench 
comparator. 


Cold-Drawn Steel 


UNION DRAWN STEEL Co., Massil- 
Icn, Ohio. Form 374, entitled “Keep- 
ing your Steel Orders on Schedule,” 
descriptive of the Union Drawn Mill 
Service and the system that makes 
it possible for the company to meet 
users’ requirements. 


Metallizing Process 


TUTHILL SPRING Co., 760 Polk St., 
Chicago, Ill. Circular illustrating 
various applications of metal spray- 
ing or metallizing for the purpose of 
building up worn parts, preventing 
corrosion, and for decorative pur- 


Molding Presses 


STANDARD MACHINERY Co., Mystic, 
Conn. Folder describing this com- 
pany’s line of self-contained molding 
rresses and recent improvements 
made to increase their production 
and adaptability. . 18 


Stamping Drop-Hammers 
CHAMBERSBURG ENGINEERING Co., 
Chambersburg, Pa. Bulletin 275, 


descriptive of the Chambersburg 
Cecostamp, a new pneumatic hammer 


for the production of light-weight, 
high-strength sheet-metal parts._.19 


Self-Sealed Ball Bearings 


NEW DEPARTURE DIVISION GENERAL 
Motors CoRPORATION, Bristol, Conn. 
Booklet D, entitled “Sealed,” describ- 
ing the principles involved in the 
N-D-Seal ball bearings and the need 
for these self-sealed bearings. 20 


Hydraulic Grinders 


LANDIS TooL Co., Waynesboro, 
Pa. Catalogue E-37, illustrating and 
describing Landis 16-inch Type B 
plain hydraulic grinders, adapted 
for grinding rolls, large lathe spin- 
dles, axles, piston-rods, etc. 21 


Metal-Cutting Machines 


RASMUSSEN MACHINE Co., INC., 
Racine, Wis. Bulletin describing 
the features and construction details 
of the new Rasmussen 6- by 6-inch 
metal-cutting machine for the rapid 
and accurate sawing of metal. 22 


Electric Motors 

GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Bulletin GEA-1368C, 
descriptive of G-E vertical hollow- 
shaft induction motors specifically 


designed for deep-well turbine 
pumps. 23 
Pyrometers 


PYROMETER INSTRUMENT Co., 103 
Lafayette St., New York City. Cat- 
alogue 90, descriptive of the new 
Pyro “Bi-Optical” pyrometer, a preci- 


sion instrument for all temperature 
measurements. 


Thread Generating Machines 


FELLOWS GEAR SHAPER Co., Spring- 
field, Vt. Circular illustrating and 
describing the 6T type hourglass 
thread generator for the accurate 
and rapid cutting of hourglass 
steering worms. 25 


Contour Machines 


CONTINENTAL MACHINE SPECIAL- 
TIES, INC., 1301 S. Washington Ave., 
Minneapolis, Minn. Revised and en- 
larged edition of a handbook on con- 
tour sawing, filing, and polishing 
machines. 


Bending Machines 

WALLACE SUPPLIES Mre. Co., 1310 
Diversey Parkway, Chicago, IIl. 
Bulletin 29, covering the line of hy- 
draulic motor-driven and hand-oper- 
ated bending machines made by this 
company. 


Counterboring Tools 


NATIONAL TWIST DRILL & TOooL 
Co., Detroit, Mich. Catalogue illus- 
trating and describing the National 
spline-taper drive, heavy-duty coun- 
terboring tools and spline-drive in- 
verted spot-facers. 


Drop-Forgings 

Drop-FoRGING ASSOCIATION, 605 
Hanna Bldg., Cleveland, Ohio. Cir- 
cular showing typical examples of 
industrial equipment in which dead 


To Obtain Copies of New Trade Literature 


listed on pages 332-334 (without charge or obligation) mark with 
X in squares below, the publications wanted, using the identifying 
numbers at the end of each descriptive paragraph; detach and 


mail to: 


MACHINERY, 148 Lafayette St., New York, N. Y. 
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weight has been reduced by the use 
of drop-forgings. 


Washers and Stampings 
WROUGHT WASHER MFec. Co., 2100 
S. Bay St., Milwaukee, Wis. Cat- 
alogue entitled “Over 20,000 Vari- 
eties,” describing the line of washers 
and stampings made by this com- 
pany. 


Shapers 


OHIO MACHINE TooL Co., Kenton, 
Ohio. (BRYANT MACHINERY & ENGI- 
NEERING Co., 400 W. Madison St., 
Chicago, Ill., general distributor.) 
Bulletins 57 and 210 on Ohio shap- 


Polishing and Buffing Machines 


HAMMOND MACHINERY BUILDERS, 
INc., Kalamazoo, Mich. Catalogue 
illustrating and describing the new 
Hammond automatic rotary polish- 
ing and buffing machines. _.__.__ 32 


Gear Pumps 


W. F. & JOHN BarNnEs Co., Rock- 
ford, Ill. Circular illustrating and 
describing the Barnes gear pump 
for application to machine tools and 
other types of machinery. 33 


Fractional-Horsepower Motors 


CENTURY ELEcTRIC Co., St. Louis, 
Mo. Catalogue containing informa- 
tion on how to select the right type 
of fractional-horsepower motor for 
various applications. 84 


Mercury Switches 


GENERAL ELECTRIC VAPOR LAMP 
Co., 893 Adams St., Hoboken, N. J. 
Catalogue 603, descriptive of a sim- 
ple mercury switching device known 
as the “Kon-nek-tor.” 35 


Gasoline Tractors 


Mercury Mrc. Co., 4044 S. Hal- 
sted St., Chicago, Ill. Bulletin 206, 
descriptive of the Mercury industrial 
gas tractor, a heavy-duty industrial 
haulage unit. 


Safety Mallets 


‘MARTIN BERSTED Co., 20 E. Jack- 
son Blvd., Chicago, Ill. Leaflet con- 
taining data on “Saf-ty” mallets, 
made of a molded composition, for 
industrial use. 


Diesel-Driven Air Compressors 


FAIRBANKS, Morse & Co., 900 S. 
Wabash Ave., Chicago, Ill. Bulletin 
3645-Al, descriptive of Fairbanks- 
Morse 210 C.F.M. Diesel-powered 


Metal-Spraying Equipment 
METALSPRAY Co., INc., 113 Llewel- 
lyn St., Los Angeles, Calif. Bulletin 
800, describing some of the new ap- 
plications of the metal-spraying 


Holding Fixtures 


KNU-VISE Propucts Co., 6432 
Cass Ave., Detroit, Mich. Circular 
showing construction drawings of 
knuckle-action holding fix- 


Crankpin Grinders 


NorToN Co., Worcester, Mass. 
Circular outlining the features of 
the Norton D-86 high-production 
crankpin grinder. 41 


Precision Threading Machines 
GEOMETRIC TooL Co., New Haven, 
Conn. Booklet illustrating and de- 
scribing the new Geometric No. 14 
precision threading machine. ____--- 42 


Soluble Cutting Oil 


D. A. StuarT & Co., Ltp., 2727 S. 
Troy St., Chicago, Ill. Booklet con- 
taining information on Stuart’s 
“Kleen-Kut” soluble cutting oil. 43 


Electric Melting Pots 


Harotp E. TreNT Co., Philadel- 
phia, Pa. Leaflet 11-TE, on Trent 
electric melting pots for melting 


babbitt, solder, tin, lead, etc. __ 44 
Socket Set-Screws 
BrisToL Co., Waterbury, Conn. 


Folder describing the Bristol line of 
multiple-spline socket set-screws and 
socket-head cap-screws. 45 


Shapers 


ATLAS PREss Co., 1819 N. Pitcher 
St., Kalamazoo, Mich. Circular on a 
new precision bench shaper.._.......46 


Arc-Welding Equipment 
HoBART Bros., Hobart Square, 
Troy, Ohio. Catalogue on a new 


0 40-volt simplified arc welder. ____.47 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment described 
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in your shop? To obtain additional information or 
catalogues about such equipment mark with X in the 
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end of each description on pages 335-351—or write 
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hop News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Newton Milling Machine for Surfacing and Boring 
Operations on Diesel-Engine Crankcases 


A large straight-line milling 
machine designed to perform all 
the surface-milling operations 
and the cylinder seat-boring op- 
erations on large Diesel-engine 
crankcases has recently been 
built by the Newton Division of 
the Consolidated Machine Tool 
Corporation, Rochester, N. Y. 
The flexibility, versatility, and 
precision necessary to permit 
machining straight-8, V-12, and 
V-16 type crankcases are made 
possible through the use of the 
new box type unit-head construc- 
tion employed on this machine. 


Simplicity of control, ease of ad- 
justment, and convenience in 
making speed and cutter changes 
have all been carefully worked 
out, so that this huge machine 
can be operated as easily as a 
small machine. 

This machine, designated as 
the L-76, consists of five milling 
heads and one boring head. Two 
swiveling type milling heads are 
mounted on the front upright, 
and two heads of the same type 
are mounted on the front face 
of the cross-girt, while one non- 
swiveling head is mounted on 


the rear upright. There is an 
outboard bearing provided on the 
rear cross-girt for supporting 
the horizontal cutter-arbor. The 
swiveling boring head is mounted 
on the rear face of the cross- 
girt. 

The unit milling heads are of 
the standard Consolidated Ma- 
chine Tool Corporation’s con- 
struction, with the spindles 
mounted in Timken bearings, 
and are arranged for individual 
motor drive through reduction 
gears, including flame-hardened 
herringbone gears for the final 


Fig. 1. Front View of Newton Planer Type Milling Machine Equipped for 
Machining Diesel-engine Crankcases 


To obtain additional information on equipment 
described on this page, see lower part of page 334. 
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drive and a pair of pick-off speed 
gears, which can be transposed 
or changed for varying the cut- 
ter speeds. Each head is adjust- 
able on its support, and the spin- 
dle quills have an _ in-and-out 
movement for positioning, which 
is obtained by means of a motor 
mounted on the head, as well as 
by hand adjustment. The boring 
head, like the other heads, is 
mounted in Timken bearings. 
Rapid traverse of the boring-bar 
is obtained by means of a sep- 
arate motor mounted on the 
head. Changes in feed can be 
made quickly through levers con- 
veniently positioned for the op- 
erator. 

The table feed is effected by 
an adjustable-speed motor con- 
nected to the gear-box with a 
clutch for selecting or engaging 
either the rapid traverse or the 
feed, which is transmitted by a 
large coarse-pitch screw operat- 
ing in a nut bolted to the under 
side of the table. The table is 
so interlocked that it cannot be 
moved when the boring-bar is 
down. Means are provided for 
taking up wear on all spindle 
bearings, and all the slides are 
gibbed for maintaining proper 
alignment. Micrometer dials are 


mounted on each head for preci- 
sion positioning. Cutting coolant 
is supplied to the various cutters 
by motor-operated pumps. 

The table ways and feed gears 
are lubricated by a motor-driven 
pump located at the end of the 
machine bed. Each head is 
equipped with a pump which 
supplies forced-feed lubrication 
to the gears and_. bearings. 
Eighteen motors ranging from 
3/4 horsepower up to 30 horse- 
power are required to operate 
this machine. The table is 17 
feet long by 5 feet wide, and has 
a travel of 25 1/2 feet. The dis- 
tance from the cross-rail to the 
table is 5 feet 3 inches. The 
machine weighs approximately 
250,000 pounds. 51 


Jones & Lamson Bench 
Type Comparator 


A bench model comparator for 
comparing and measuring by 
optical projection has recently 
been added to the line of the 
Jones & Lamson Machine Co., 
Springfield, Vt. This machine 
is available in two styles. One 
style has a plain table for hold- 
ing fixtures used in positioning 


SHOP EQUIPMENT SECTION 


Jones & Lamson Bench Type 
Comparator 


objects before the projection 
lens in order to compare their 
magnified shadow with a master 
outline on the screen. The other 
style, shown in the illustration, 
is provided with a movable 
table, 16 inches long, for use in 
measuring “lead” or “spacing.” 
This table is supported and 
guided on balls which permit a 
rapid and easy traversing move- 
ment. 

A suspended weight holds the 
table anvil against the microm- 
eter anvil attached to the bed. 
This affords uniform pressure 


Fig. 2. Rear View of Newton Milling Machine Shown in Fig. | 
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To obtain additional 


between the measuring points, 
as required to insure accurate 
duplication of readings. Lead 
measurements up to 2 inches 
can be made at one setting by 
the use of a micrometer and 
end measuring bars or spacing 
blocks. The standard micrometer 
has 0.0005 inch graduations. A 
micrometer with 0.0001 inch 
graduations can be supplied if 
desired. 

Standard centers and center 
blocks will stage objects 3 inches 
in diameter by 11 inches long, 
such as taps, hobs and circular 
form cutters. Taper taps can be 
measured by using a chart with 
two tolerance outlines positioned 
to suit the two portions to be 
measured. V-block stages and 
vise fixtures are provided for 
staging objects that cannot be 
held between centers, such as 
flat formed tools, gages, and 
various small products. Focussing 
of the object on this new ma- 
chine is accomplished by moving 
the work-carrying table to and 
from the projection system. 
Lenses are supplied to give mag- 
nifications of 90X, 50X, 31 1/4X, 
16X, and 10X. O02 


Producto-Matic Milling Machine with 
Four Milling Stations 


The No. 130 Producto-Matic 
milling machine with four sep- 
arate stations or work-holding 
fixtures, arranged as shown in 
the illustration, has been brought 
out by the Producto Machine 
Co., Bridgeport, Conn. This is 
a fully automatic, cam-operated 
machine. It has four separate, 
heavy-duty, horizontal cutter- 
spindles with vertical feeds. The 
table can be traversed longitu- 
dinally, and all movements of 
the table and spindles are syn- 
chronized. Each fixture is lo- 
cated directly under a group of 
cutters. Two fixtures are loaded 
while the milling operations are 
being performed on work held 
in the other two fixtures. 

The illustration shows the first 
and third cutter-arbors in their 
milling positions, whereas the 
second and fourth arbors are 
raised to facilitate loading and 
unloading the fixtures. With 
this arrangement, the operator, 
alternately attending the two 
groups of fixtures, employs 
practically all of his time load- 


ing and unloading the work. The 
work handled on the machine 
equipped as shown consists of 
milling the joint faces for the 
tops and bodies of pillow-block 
housings for ball bearings of 
various sizes. The milled sur- 
faces of these housings and cov- 
ers must be very smooth and oil- 
tight. 

Within each column are cam 
drums which impart the vertical 
movements of the cutters. Each 
cutter-spindle assembly is coun- 
terbalanced. Cutter rotation is 
stopped automatically during the 
loading and unloading cycles to 
protect the operator. In opera- 
tion, two of the cutter-spindle 
assemblies feed downward to 
the proper depth and to a posi- 
tive stop. The table then trav- 
els longitudinally the distance 
determined by the length of cut 
required. When the cut is com- 
pleted, the cutters are raised 
from the work and their rota- 
tion stopped automatically. The 
table now moves back to the 
proper position for milling the 


Producto-Matic Equipped for Milling Joint Faces of Ball-bearing Pillow Blocks 
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second group of parts. The 
starting lever gives the operator 
full control over the machine at 
all times. Different lengths of 
table travel are obtained by 
changing a cam drum on a drive- 
shaft at one side of the machine. 

The machine is driven by a sin- 
gle 15-horsepower motor through 


The bearing seats in the cyl- 
inder blocks of a well-known V- 
type engine are now being 
broached with the equipment 
shown in the accompanying 
illustration at the rate of sixty 
blocks per hour, including load- 
ing and unloading. This is a 
standard universal broaching 
machine built by the Colonial 
Broach Co., Detroit, Mich. The 
fixtures are built up on a sep- 
arate base and bolted to the 
faceplate of the machine. The 
machine is designed to permit 
the cylinder blocks to be slipped 
into place directly from the 
roller conveyor. The blocks are 
located over dowel-pins and are 
held in place by clamps. 

The broaching operation is 
completely automatic, the broach 
being pulled through the block 


SHOP EQUIPMENT SECTION 


the transmission gear-box, using 
change-gears for feed and speed 
adjustments. The over-all length 
of the machine base is 140 inches, 
and the width 48 inches. The 
cutters have a vertical travel of 
8 inches, and the table has a lon- 
gitudinal movement of 16 in- 
ches. 


Colonial Broaching Machine for Finishing 
Cylinder-Block Bearing Seats 


with a 60-inch travel of the 
broach heads. About 1/32 inch 
of stock is removed in finishing 
the bearing seats to close toler- 
ances. The machine is provided 
with variable-speed adjustment 
and high-speed return. The ram 
has a capacity of 10 tons. A 
similar machine is used in an- 
other plant for both roughing 
and finishing bearing seats in 
one operation. 54 


Black & Decker Portable 
Electric Saw 


Double the usual power, as 
well as safety, balance, versatil- 
ity, and light weight, is claimed 
for a T-inch portable electric 
saw recently placed on the mar- 
ket by the Black & Decker Mfg. 


Black & Decker 7-inch Portable 


Electric Saw 


Co., Towson, Md., for use in 
woodworking plants, etc. 

This saw can be set to cut any 
depth up to the maximum of 
2 3/8 inches. In addition to the 
adjustable depth of cut, the saw 
table can be tilted to any angle 
for bevel cutting, and can be 
locked at any angle from 0 to 45 
degrees. A detachable, adjustable 
rip-fence accurately measures 
and guides rip-cutting up to 6 
inches wide. A “sight” notch on 
the table makes it easy to follow 


‘a pencil mark. Various types of 


blades and abrasive disks are 
available which adapt this tool to 
rip-sawing, cross-cutting, metal 
cutting, ete. 


Colonial Broaching Machine for Finishing Bearing Seats in V-type Engine Block 
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The line of threading machines 
built by the Landis Machine Co., 
Inc., Waynesboro, Pa., has re- 
cently been supplemented by the 
addition of a four-spindle semi- 
automatic threading machine. 
This machine is designed to 
handle bolts of any length, in 
diameters of from 1/4 to 3/4 
inch, and will cut threads up to 
a maximum length of 3 1/2 
inches. The movement of the 
die-head spindles and the open- 
ing of the work-holding grips is 
accomplished automatically by 
means of cams. Thus the manual 
labor is reduced simply to placing 
the work in the grips and re- 
moving it when the operation is 
completed. 

The four die-head spindles are 
closely coupled and can be oper- 
ated from one position. The cycle 
of the machine is controlled from 
a fully enclosed pick-off type 
gear-box. The travel of the die- 
head spindles and the work- 
gripping movements, and the ro- 
tation of the die-head spindles, 
are accurately synchronized. 

An important feature is the 
method by which the die-head is 
started on the work. The die- 
head spindle is mounted on anti- 
friction bearings, and has both 
a rotary and a sliding movement 
in its housing. The forward 


Landis Four-Spindle Threading Machine 


movement is actuated by a 
spring, which moves the die-head 
under a heavy starting pressure 
until one or two threads are cut, 
after which a lighter or follow- 
up pressure is applied until two 
or three threads have been cut. 
The starting springs are adjust- 
able to suit threads of different 
pitches and the cutting proper- 
ties of various materials. 

The die-head is of the pull-off 
type and is opened automatically 
by a threaded stud on the spin- 
dle housing. This stud strikes 
a pad on the gripping-jaw hous- 
ing, which stops the forward 
movement of the spindle and 
can be adjusted quickly for 
thread length. The gripping jaws 


dwell in an open position long 
enough to permit the operator to 
place the work in the grips, after 
which the opening pressure is 
removed, allowing the grips to 
close on the work under spring 
pressure. The axis of the grip- 
ping jaws is parallel with that 
of the work, so that perfect con- 
tact with the work is obtained 
for the entire width of the jaws, 
even though the diameter of the 
work may vary. A V-block in 
front of the grips facilitates ac- 
curate location of the work in 
the grips. 

The machine is driven by a 
five-horsepower motor mounted 
within the bed. A large screened- 
in coolant reservoir and a rotary 
gear pump supply the dies with 
cutting coolant. ye 56 


South Bend Precision Lathe 


A new 9-inch precision bench 
lathe has just been announced 
by the South Bend Lathe Works, 
719 E. Madison St., South Bend, 
Ind. This lathe is offered in 
several different types to suit a 
variety of installations. It is 
particularly adapted for work- 
shop use, and has various im- 
provements not available on 
previous models. For example, 
the new lathe has a screw-thread 


cutting range of 2 to 112 threads 
per inch and power longitudinal 
feeds of 0.002 to 0.015 inch. A 
new twelve-speed model with a 
two-speed countershaft has spin- 
dle speeds from 40 to 1200 rev- 
olutions per minute. The back- 
geared headstock has ball thrust 
bearings and a reverse lever for 
use in cutting threads or con- 
trolling the feeds. 

The seven types in which this 


Landis Four-spindle Semi-automatic 


Threading Machine 


To obtain additional information on equipment 
described on this page, see lower part of page 334. 


Precision Bench Lathe Built by the South Bend 


Lathe Works 
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lathe is built are designated asthe lathe is equipped with a drawn- plunger shoots the metal into the 2 
twelve-speed lathe; adjustable in collet chuck, graduated taper molds under an air pressure of = 
horizontal motor-driven bench attachment, thread dial indi- 100 to 120 pounds per square = 
lathe; underneath-belt motor- cator, micrometer carriage stop, inch. A timing mechanism al- = 
driven bench lathe; pedestal ad- and chip pan. lows the metal plate a predeter- 
justable motor-driven floor-leg These new bench lathes are mined period of time for solid- 
lathe; double friction counter- available in four bed lengths ifying. The plunger is then 
shaft-driven lathe; 9- to 1l-inch having capacities between cen- withdrawn and the molds are 
swing raising-block lathe; and ters of 17, 23, 29, and 35 inches, opened automatically. 
tool-room lathe. The tool-room _ respectively. 57 The melting pot holds 200 

pounds of metal. The size of the 

plunger can be selected to suit 

Reed-Prentice Stereotype Die-Casting Machine the amount of pressure per 

square inch required for the ma- 

A vertical type die-casting ing machines made by this com- terial being cast. Stereotype 

machine, designated as No. 50, pany. The cycle is automatic. plates up to 11 1/2 = 17 inches 

has been developed by the Reed- When the molds are closed, the can be produced. 58 
Prentice Corporation, Worcester, 
Mass., for producing stereotype 

“Abrasaw” Cut-Off Machine for Wet Cutting 

and the general printing trade. A cut-off machine equipped a pump and pipes for supplying 

This machine can also be adapted for wet cutting has been brought cutting lubricant to both sides of 

for producing die-castings for oyt by the Bridgeport Safety the cutting disk are furnished. 

: other industries. Emery Wheel Co., Inc., 1270 W. The whole spindle head is 

: The top or movable die-plate Broad St., Bridgeport, Conn., suspended on Timken bearings 

= is driven by an electric motor which is similar in design to the and is so balanced that the abra- 
through a worm-gear and toggle dry-cutting No. 48 “Abrasaw” sive disk can be brought down 

- mechanism similar to the locking machine made by this company. on the material with a light 

: toggle mechanism used on the A coolant tank is mounted on _ touch, in starting the cut. After 

= regular horizontal zine die-cast- the side of the new machine, and_ the cut has been started, it can 

= Die-casting Machine Developed by the Reed-Prentice Cut-off Machine Built for Wet Cutting by the 

z Corporation for Producing Stereotype Plates Bridgeport Safety Emery Wheel Co., Inc. 
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= be finished with a rapid move-_ vise is in the clamped position. quire special fixtures and cut- 
ment. After the cut is completed, the ters. This feature also makes it 
A quick-acting vise which can  foot-pedal is released, shutting possible to machine various an- 
be operated either by a foot- off the water supply and re- gular surfaces with only one set- 
pedal or by hand is furnished. leasing the pressure on the vise, ting of the work. Work that is 
When the foot-pedal is used, the so that it can be reloaded. A longer than the length of the 
cut-off head can be operated by hand-knob at the front of the table travel can be machined by 
one hand, leaving the other free machine controls the movement swiveling the table around the 
to feed the work to the vise. De- of the head to compensate for column. 
pressing the foot-pedal clamps disk wear, and another knob at There are sixteen spindle 
the work in the vise and also the rear operates a stop that speeds ranging from 80 to 1600 
starts the flow of coolant water, controls the total movement of revolutions per minute, sixteen 
which continues as long as the the head. - -59 table feeds ranging from 1/2 to 
12 3/4 inches, and four vertical 
spindle feeds ranging from 
Knight Universal Vertical Milling Machine 0.002 to 0.010 inch. The longi- 
tudinal table travel under power 
The No. 30 universal vertical unusual milling operations with- feed is 25 inches, and the trans- 
milling machine recently brought out special equipment. The table, verse travel under power feed is 
out by the W. B. Knight Machin- which can be tilted, as well as 12 inches. The working surface 
ery Co., 3920 W. Pine Blvd., St. swiveled around the column, en- of the table is 10 by 42 inches. 3 
Louis, Mo., has been designed ables many operations to be per- The total weight of the machine — 
for maximum rigidity, power, formed that would otherwise re- is about 4000 pounds. =». 60 
accuracy, versatility, and speed 
without sacrificing one quality 
for another. 
tie Thomas Inclinable Power Press 
range of ordinary plain milling A line of open-back inclinable Thomas Machine Mfg. Co., Etna 
and boring operations, the out- presses built in seven sizes rang- P.O., Pittsburgh, Pa. An im- 
standing advantage of this ma- ing in capacity from 5 to 75 tons portant feature of this press is 
chine is its ability to perform has been brought out by the the method of supporting the 
Knight Milling Machine with Tilting and Thomas Inclinable Press with Adjustable, 
Swiveling Table Replaceable Wearing Parts 


To obtain additional information on equipment 
described on this page, see lower part of page 334. 
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press slide. This new construc- 
tion is designed to provide an 
accurate, long wearing, three- 
point support for the slide and 
adequate lubrication for the gibs 
at all points. All wearing parts 
are adjustable, and when neces- 
sary, can be easily replaced 
without remachining the frame. 

Oil reservoirs are cast in the 
slide at each side and radial out- 
lets are provided at various 
points throughout the length of 
the gib. A similar oil channel 
serves to lubricate the sliding 
key at the rear of the slide. A 
patented safety clutch permits 


single-stroke non-repeat or con- 
tinuous operation, as desired. 
The press can be locked out of 
operation when setting dies or 
making other adjustments. An 
elevating screw is provided for 
inclining the presses in all sizes 
where the weight permits of 
such construction. Very little 
change in the die-to-floor height 
occurs when the press is inclined. 

The presses are furnished in 
plain, flywheel, or geared type 
drives. Motor drives are avail- 
able in flat or V-belt types or 
with the motor pinion geared 
directly to the flywheel. ‘61 


Bradford Automatic Drilling Machine 
for Rear-Axle Housings 


A machine for automatically 
drilling and chamfering several 
angular holes in  welded-steel 
automobile rear-axle housings at 
the production rate of seventy 
housings per hour has been built 
recently by the Bradford Ma- 
chine Tool Co., 657 Evans St., 
Cincinnati, Ohio. The bulky 
nature of this work and the an- 
gular positions of the holes for- 
merly made it necessary to em- 
ploy several different machines 
and set-ups for the work now 
handled on the new 
machine equipped as 
shown in the illustra- 


ent housings. A built-in coolan‘ 
system is incorporated in the 
base. 

There is complete electrical 
control and synchronization of 
the operations. Automatic clamp- 
ing and unclamping of the fix- 
ture is accomplished by com- 
pressed air. The work of the 
operator consists merely of pla- 
cing the work in the fixture and 
removing it. A pilot light notifies 
the operator when the cycle has 
been completed. : 62 


Tapper’ Developed to 
Facilitate Accurate Hand Tapping 


Reid “Master Tapper” 


The Reid “Master Tapper,” 
recently placed on the market by 
the Master Tapper Co., 270 Cen- 
tral Ave., Newark, N. J., is de- 
signed to save time in tapping 
holes accurately by hand. It is 
claimed that only about one-fifth 
as much time is required for 
tapping when this device is used. 
A 3/4-inch by 10 thread, for ex- 


‘ample, can be accurately tapped 


in 3/4-inch thick tool steel in 

one minute. The tapper also 

eliminates tap breakage and en- 

ables high-speed ground thread 
taps to be used econ- 
omically. 


tion. 

This machine is built 
almost entirely of weld- 
ed steel, and consists 
essentially of a box 
type base supporting a 
work-holding fixture, 
and four automatic 
drilling units, suitably 
mounted for the re- 
quired operations. The 
two units, mounted on 
the columns at each 
end of the machine, 
have a quick-acting 
cam ty pe adjustment 
which accommodates 
housings of different 
lengths. Plugs at each 
end of the fixture lo- 
cate and hold the hous- 


Eight quick-changing 
adapters, broached to 
fit the squared ends of 
taps and insure posi- 
tive driving, are fur- 
nished with the tapper. 
These adapters enable 


in five seconds. The 
adapters are made in 
eight sizes ranging 
from 1/4 to 7/8 inch, 
in both coarse and fine 
thread series. The long 
spindle of the tapper 
eliminates the use of 
tap extensions for work 
having projecting or 
interfering members. 
Two sliding parallel 
bars hold the work 
firmly in place while 


ings in place. The 
locating plugs are ad- 
justable, and can be 
changed to suit differ- 


Bradford Automatically Controlled Machane for 


Drilling Rear-axle Housings 


tapping. 

In operation, an 
adapter with a tap is 
inserted in the spindle 


the taps to be changed . 
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and the tap simply started in the 
hole a half turn while holding 
the work by hand. The sliding 
parallel bars are then adjusted 
to suit the work, after which the 
hole is tapped by turning the 
handwheel. 

The semi-steel base casting is 


Machine for Production 


A milling machine known as 
the Multi-Miller No. MM-2, de- 
signed for “climb” milling and 
conventional milling of small in- 
tricate parts on a _ production 
basis, has just been placed on 
the market by the U. S. Tool 
Company, Inc., Ampere, East 
Orange, N. J. This machine is 
adapted for continuous milling, 
rotary milling, vertical milling, 
spur gear cutting, high-speed 
grinding, as well as for conven- 
tional milling and “climb” mill- 
ing. The advantages claimed for 
“climb” milling on this machine 
are: Tendency to hold work firm- 
ly in vise, as required for con- 
tinuous milling; better finish; 
extreme accuracy; and no clog- 
ging of the cutter with chips. 

Intricate cuts can be made 
automatically; thus one person 
is able to operate one to six 
of these machines, depending 
upon the work being produced. 
The table movements are con- 


Multi-Miller Built by the 
U. S. Tool Company 


designed to prevent warping and 
is accurately machined. The 
working surface of the base is 
14 by 20 inches. The stand is 
20 by 30 inches by 28 inches 
high. The legs and braces are 
tubular, and the maple laminated 
top is 1 1/2 inches thick. 63 


Milling of Small Parts 


trolled by a cam, eight cutting 
speeds being obtainable with 
each cam. The total time for the 
completion of a table cycle can 
be arranged for from five sec- 
onds to two minutes. The ap- 
proach, cutting, and return 
speeds are all easily adjusted to 
suit requirements. 

For “climb” milling, the ma- 
chine can be set for a slow speed 
while the cutter is entering the 
work and an increased speed for 
the actual cutting. For conven- 
tional milling, the cam is or- 
dinarily arranged for quick ap- 
proach, slow cut, and quick re- 
turn movements. 

The table is driven by means 
of a cam-operated sector which 
engages a rack. For conventional 
milling, the table is moved 
toward the cutter as the radius 
of the cam increases and exerts 
pressure on the cam roller. In 
this case, the return stroke of 
the table is accomplished by 
means of a counterweight. For 
“climb” milling, the table is 
moved to the cutter by reversing 
the weight, the change in cam 
contour determining the table 
movement. 

Rotary attachments can be 
used for intricate work and a 
rotary table enables the machine 
to be operated as a continuous 
miller. Continuous form milling 
operations can be performed on 
bar or coil stock. High-speed 
grinding heads can be employed 
for precise grinding of narrow 
slots, such as those machined in 
electric-razor heads. 64 


Shaper Mounted on 
Portable Work-Bench 


- 6-inch “Ammco” crank 
siaper designed to machine 
small work accurately and rapid- 
I~ and thus release larger ma- 


“Ammco”™ 6-inch Bench 


Type Shaper 


chines for heavy or long-run 
work has been placed on the 
market by the Automotive Main- 
tenance Machinery Co., 2100 
Commonwealth Ave., North Chi- 
cago, Ill. This machine can be 
mounted on a bench or furnished 
already mounted on a portable 
work-bench that can be rolled 
from one job to another. It is 
adapted for the surfacing and 
finishing of small castings of ir- 
regular shape, including slotting, 
grooving, keyway-cutting, etc., 
as well as for the machining of 
dies and other tool-room work. 

The standard model is equipped 
with a three-step cone pulley and 
automatic cross-feed for the 
table that provides four different 
rates of feed. The vise is grad- 
uated for angular work, and the 
tool-head is graduated from 0 to 
90 degrees for dovetail and an- 
gular work. The ram stroke can 
be adjusted to any position. 65 


Improved Chain for 
Billings Chain Pipe 
Wrenches 


An increase of 40 per cent in 
the breaking strain capacity is 
claimed for the improved chains 
recently brought out by the Bil- 
lings & Spencer Co., Hartford, 
Conn., for use on this company’s 
line of chain type pipe wrenches. 
The increase in strength is at- 
tributed to improved material 
and heat-treating methods. These 
chains are equipped with the 
Billings master link to suit 
wrenches of other makes. 66 
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Atlas Precision 
Lathe 


A back-geared, screw- 
cutting lathe designed 
for machining small 
parts has just been 
brought out by the 
Atlas Press Co., Kala- 
mazoo, Mich. This new 
lathe swings diameters 
up to 6 inches, and is 
available in two bed 


The push-button con- 
trol is of unit con- 
struction and can _ be 
mounted in combina- 
tions of one to ten but- 
tons. These units have 
a set of normally open 
and a set of normally 
closed double-break, sil- 
ver alloy contacts. Two- 
way and three-way se- 
lector switches and pi- 


lengths having capaci- 
ties between the cen- 
ters of 12 and 18 inches. 

It has reversible power feeds 
for the carriage; V-belt drive; 
Timken tapered roller spindle 
bearings; integral countershaft; 
and sixteen speeds. The thread- 
cutting range is from 8 to 96 
threads per inch, either right or 
left hand. _ 67 


Allen-Bradley Starting 
Switch and Push-Button 
Control Stations 


A combination starting switch 
utilizing circuit-breakers has 
been developed recently by the 
Allen-Bradley Co., 1311 S. First 
St., Milwaukee, Wis. This new 
unit, shown at the left in the 
accompanying illustration, is 
known as the Bulletin 713 and 
is made in two capacities. One 
unit has a maximum rating of 
30 horsepower at 220 volts, while 
the other is rated at 50 horse- 
power, 440 to 550 volts. 


Atlas Lathe Designed to Handle Small Work 


The circuit-breaker is enclosed 
in a molded Bakelite case, and 
has three poles operated by a 
single lever. It can be tripped 
open or closed the same as an 
ordinary disconnecting switch. 
However, an overload in any 
pole trips a bi-metal thermo unit 
and opens the breaker. All poles 
are equipped with an instantane- 
ous magnetic trip. Protection 
against sustained overloads is 
afforded by resisto-therm relays 
on the automatic starter. 

A new line of heavy-duty 
push-button control _ stations, 
designated Bulletin 800, has also 
been brought out by this com- 
pany to supersede its existing 
line of heavy-duty _ stations. 
These new units, shown at the 
right in the illustration, have a 
maximum direct-current rating 
of 2.5 amperes, 115 volts; 1.25 
amperes, 230 volts; 0.25 ampere, 
550 volts. The maximum alter- 
nating-current rating is 10 am- 
peres, 110—220—440-550 volts. 


lot lights utilize the 
same base and are in- 
terchangeable with the 
push-buttons. These 
units are especially adapted for 
machine tool applications. 


Sheffield Visual Gage for 
Checking Tapered Plugs 


To eliminate the human fac- 
tor and the difficulty of align- 
ment generally experienced in 
the inspection of tapered plug 
gages by the wire and microm- 
eter measuring method, the 
Sheffield Gage Corporation, Day- 
ton, Ohio, has developed a visual 
type gaging device. This instru- 
ment, shown in the accompany- 
ing illustration for checking the 
small diameter of the taper, has 
a plain, horizontal bed. On one 
end of this bed is an adjustable 
anvil, and at the other end a 
visual gaging head. 

In checking the small diameter 
of a tapered gage, precision 
gage-blocks equivalent to the di- 
ameter of the small end of the 


Starting Switch and Push-button Controls Brought 
out by Allen-Bradley Co. 
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Checking Diameter at Small End of Tapered Plug 
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taper are stacked on the bed be- 
tween the adjustable anvil and 
the gaging element. A standard 
gage roll is then placed tangent 
to each end of this stack, and the 
adjustable anvil moved up to 
bring the blocks and rolls into 
contact with the gaging element, 
just sufficient pressure being 
used, so that the shadow will in- 
dicate zero on the visual dial 
face. The diameter at the small 
end of the gage is then read di- 
rectly by substituting the gage 
for the blocks, as shown. The 
shadow on the dial face indicates 
exactly how much this diameter 
is under or over size. 

The taper angle of the plug is 
determined by using a standard 


Furnace Table for Lab- 


oratories and Small Shops 


A new furnace table of simple 
design is being made by the 
American Gas Furnace Co., 
Elizabeth, N. J., for use in lab- 
oratories, small shops, and voca- 
tional schools. The forge unit 
has a depth of 4 inches and an 
entrance 3 inches wide by 2 1/ 
inches high, which is closed by 
an insulated swinging type door. 
A smaller opening with a remov- 
able plug at the rear permits 
long rods to be inserted for 
heating at some mid-point for 
bending or shaping. A _heat- 
resisting alloy hearth converts 
this unit into an oven furnace 


versal motor is supplied as an 
integral part of the table, or an 
alternating- or  direct-current 
motor can be furnished. 70 


Engine Lathe Attachment 
with Quick-Change 
Tool-Holders 


An engine lathe attachment 
known as the “Lathetule,” con- 
sisting of a quick-acting, posi- 
tive clamping fixture that re- 
places the toolpost, and a set of 
interchangeable tool-holders has 
been placed on the market by 
H. J. Fausnaugh, 1022 N. Main 
St., Three Rivers, Mich. A spe- 


Table with Furnaces for Laboratory and Shop Use, 
Built by American Gas Furnace Co. 


visual gage similar to the one 
described in the June, 1935, 
number of MACHINERY, in con- 
junction with a wedge-shaped 
master angle-block. This wedge- 
shaped block holds the tapered 
plug on the anvil of the visual 
gage. The angle between the 
base and the hypotenuse of the 
wedge is equal to the entire in- 
cluded angle of the taper; thus, 
with the tapered plug located on 
this block, its upper side will be 
horizontal if its dimensions are 
correct. Setting the visual gage 
at zero on the small diameter of 
the taper which has already been 
checked, the plug and block are 
slid under the gage until the 
large end is reached. Any varia- 


for hardening, annealing, nor- 
malizing, etc. A raw gas burner 
located between the _ regular 
burners provides for atmosphere 
control and acts as a pilot light. 

The pot furnace is suitable for 
melting soft metal, lead harden- 
ing, cyaniding, or other salt 
bath heat-treating. It is of 
pressed steel, and has an inside 
diameter of 4 inches and a depth 
of 8 inches. For melting alu- 
minum, a cast-iron pot is placed 
entirely inside the furnace and 
a refractory cover with a band 
and bail is used to close the top. 
This pot is 4 1/2 inches in di- 
ameter at the top by 7 inches 
deep. The steel table is 2 feet 
wide by 4 feet long and has a 


Lathe Attachment and Quick-change Tool-holders 
Placed on the Market by H. J. Fausnaugh 


cial tool-holder is used for each 
operation or turning cut. The 
attachment is so designed that 
the tool-holders are always re- 
placed in the same position. 

By observing the cross-slide 
graduation readings for each 
operation, succeeding pieces can 
be machined without measuring, 
the cross-slide simply being re- 
turned to the proper position for 
each tool. To change tool-holders, 
the handwheel is released about 
one-third turn and swung to the 
right. The tool-holder is then 
removed and replaced by the one 
required for the next cut, after 
which the handwheel is returned 
to the clamping position and 
tightened. Production time on 


tion in the taper from standard lower shelf for tongs and other the part illustrated has been re- 

is then read directly on the vis- equipment. duced 35 per cent by the use of 

ual gage dial. 69 A small blower with a uni- this attachment. cae 
= 
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| Hob-contour Checking Instrument Ozalid Positive-print Developing Machine : 
Michigan Hob-Contour A sine bar is Ozalid Developing Ma- 
vided on the instrument whic one 3 
Checking Instrument can be set to suit the pressure chine for Positive Prints 
A hob-contour checking in- angle of the hob being tested. Two new developing machines 
= strument of improved design, The indicator has a multiplica- for use in the Ozalid process of 
2 intended for tool-room and lab- tion or movement ratio of 5 to 1, producing positive type prints 
3 oratory use, has just been placed so that when the contact finger directly from the original copy 
= on the market by the Michigan moves 0.0002 inch, the indicator jy two simple steps without the 
A Tool Co., Detroit, Mich. This in- will register a travel that rep- gig of a negative have been 
= strument has been developed for resents 0.001 inch. Thus, de- added to the line of print devel- 
2 the purpose of locating possible pressions and elevations such as oping equipment made by the 
= sources of errors in the produc- are caused by rough grinding Qzalid Corporation, 354 Fourth 
5 tion of gears. The instrument are registered. A sheet-metal Ave, New York City. 
= shows any deviation from the cover is provided as a protection After exposure to light in a 
true pressure angle down to against dust. plueprinting machine, the pos- 
3 itive print with black lines on a 
E white ground is dry-developed 
: Cataract Open-Cone Precision Bench Lathe in the machine shown in the 
= illustration. Dry-development is 
z The open cone style precision two independent locks. The slides accomplished by applying con- 
= bench lathe here illustrated has are properly gibbed for adjust- trolled dry ammonia fumes to 
: recently been brought out by ment, and the bottom slide has the sensitized surface of the ex- 
Hardinge Bros., Inc., Elmira, an adjustablestop for controlling posed material. As no liquids 
N. Y., in bed lengths of 32 and the length of travel. The adjust- touch the prints, they remain 
= 36 inches and in sizes having able dials are graduated in thou- true to the scale of the original 
collet and draw spindle capacities sandths of an inch... 73 copy. The Type 1000 developing 
of 1/2, 3/4, and 1 machine shown in the 
inch. The pre-loaded illustration is built in 
ball-bearing spindle two sizes, for mate- 
construction of the rials 42 and 54 inches 
headstock is a feature wide. This new ma- 
a designed to combine chine has a develop- 
high spindle speeds ing speed of 32 linear 
and heavy cuts with a inches per minute. 
high degree of accu- The Type 3500 high- 
: racy and freedom speed developing ma- 
2 from the necessity for chine, also being 
z making bearing ad- brought out by this 
: justments. company, is designed 
z The spindle cone for production devel- 
z pulley is provided oping of either cut 
Z with four holes for sheets or roll mate- 
= locking and sixty for rial. It has a maxi- 
: indexing. The com- Cataract Precision Bench Lathe with Preloaded mum capacity of 16 
z pound slide-rest has Ball-bearing Spindle linear feet per min- 
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. ute, and is designed for attach- tors are weather-proof, and ade- The dual adjustment is accom- 
= ment to either of two makes of quate ventilation is provided at plished without wedges, pins, or 
: high-speed printers now on the both ends of the rotor. set-screws. The inserted blade, 
Z market. This machine is also Vertical centrifugal pumps or tapered toward the bottom, fits 
= built in two sizes, to accommo- turbine pumps with self-con- into a mating slot in the cutter 
E date material 42 and 54 inches tained thrust bearings are usual- body. This, together with a se- 
= wide. _.......94 ly driven by solid-shaft motors ries of mating serrations in both 
= through flexible couplings. In blade and slot, forms a positive 
such installations, the motor lock that is as unyielding as 
, bearings normally carry only the though the blade and body were 
Fairbanks-Morse rotating parts of the motor. one solid piece, yet it permits 
Vertical Motors Solid-shaft motors are partic- the blades to be quickly and 
; ularly well adapted for use on easily reset. The blade can be 
A line of vertical hollow- and machine tools. They are sup- removed by merely inserting a 
solid-shaft polyphase ball-bear- plied to meet a variety of elec- rod or punch in the hole at the 
= ing induction motors of the _ trical requirements, such as line rear of the blade and tapping it 
squirrel cage type, developed start, high torque, low slip, with a hammer. 
primarily for direct-connection multi-speed, etc. _ — In rough-milling, the blades j 
Fairbanks-Morse Vertical Hollow- O.K. Dual Adjustable Roughing and Finishing 
shaft Weather-proof Motor Face-milling Cutters 
to vertical-shaft turbine propel- O. K. Tool Co.’s shear into the work in the di- 
ler and centrifugal type pumps, A rection of the feed. The major 
has been placed on the market Dual Adjustable blade wear on the roughing cut- 
by Fairbanks, Morse & Co., 900 Face-Milling Cutters ters is therefore on the periph- 
S. Wabash Ave., Chicago, IIl. Oe ery, while the face of the blade 
These motors are also adapted Inserted-blade face-milling cut- merely scrapes the surface. The 
for use on special machine tools ters designed to permit maxi- cytters for medium- and heavy- 
and other industrial equipment. ™um adjustment for wear or re- duty roughing operations have 
The hollow-shaft motors are sharpening have recently been the blades inserted in the radial 
particularly adapted to turbine placed on the market by the O.K. face of the cutter body. The 
pump application, being easy to Tool Co., Shelton, Conn. As the blades can be advanced outward 
install and of compact design. blades of these cutters are ad- one or more serrations as re- E 
The upper motor bearing sup- justed outward, the cutting quired. These new _ roughing Z 
ports the entire load on the pump edges are advanced both on the cutters are designed to give four : 
shaft, including the weight of periphery and on the face of the’ times as large radial as facewise E 
the shafting and rotating parts cutter. This double adjustment adjustment, affording greater 2 
of the pump, as well as the _ is obtained by having the bottom cutting efficiency and reducing 3 
thrust load of the column of of the slot for the blade at an _ blade cost. This type of cutter ' 
liquid being lifted. These mo- angle to the cutter body. is adapted for general work— 
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that is, roughing and finishing 
with the same cutter. 

When a finer finish than can 
be obtained with the rough-mill- 
ing cutter is desired, finish-mill- 
ing cutters with the blades in- 
serted in the periphery, as shown 
in the view to the right in the 
illustration, are used. The blades 
are ground with a slight lead in 
order to give them a “skiving” 
action, and the major blade wear 
is on the face. For adjustment, 
the blades are advanced face- 
ward one or more serrations. 

The same dual automatic prin- 
ciple of adjustment used for the 
roughing cutters is employed for 
the finishing cutters, but the ad- 
justment ratio is reversed—that 
is, there is four times as much 
facewise as radial adjustment. 
Three styles of these cutters are 
available—roughing or general- 
purpose cutters, medium- and 
heavy-duty cutters, and finishing 
cutters. 16 


Ball-Bearing Bushings 
for Drills and Pilots 


A ball-bearing, rotary pilot 
bushing designed for guiding or 
piloting line-reaming tools or 
tungsten-carbide boring tools 
which must run at a very high 
speed without vibration has been 
placed on the market by the 
Giern & Anholtt Tool Co., Inc., 
1313 Mt. Elliott Ave., Detroit, 
Mich. These guide bushings, 
designated as “Gatco,” are par- 
ticularly adapted for use in 
guiding core drills and turret 
boring tools. 


Giern & Anholtt Ball-bearing 
Bushing for Guiding Drills 
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Farrel-Birmingham Forming, 
Blanking, and Drawing Press 


Farrel Hydraulic Metal- 
Forming Press 


A forming, blanking, and 
drawing press with a capacity 
varying between 50 and 300 tons 
has been built recently by the 
Farrel-Birmingham Co., Inc., 
Ansonia, Conn. This press is of 
the self-contained type, with the 
motor-driven pump mounted on 
top of the press. 

The press has one 18-inch 
main ram and two double-acting 
rams mounted in the top cross- 
head. The maximum working 
pressure of 2500 pounds per 
square inch is supplied by a ra- 
dial piston pump driven by a 20- 
horsepower motor. The speed of 
the down stroke is 241 inches 
per minute, the return traverse, 
321 inches per minute, and the 
press speed, 12.7 inches per 
minute. The press has a maxi- 
mum opening of 44 inches and a 
maximum stroke of 18 inches. 

The normal movements of the 
press are controlled by a foot- 
pedal. Constant depression of 
the pedal causes the cross-head 
to approach the work, engage it 
at the pre-set pressure, and re- 
turn, the cycle being repeated as 
long as the pedal is depressed. 
The cross-head movement stops 
immediately when the foot is re- 
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moved from the pedal. A hand- 
controlled lever can be used to 
move the cross-head slowly or 
“inch” it along as required for 
die-spotting. 


Rope-Guide Hoist 


A rope-guide hoist designed 
especially for side and end pull- 
ing, or for use wherever loads 
cannot be brought directly under 
the hoist, has been developed by 
Electro Lift, Inc., 30 Church St.. 
New York City. The hoist has 
a drum with deep grooves for 
the cable. A traveling guide 
having a finger that runs in the 
groove ahead of the cable holds 
the cable in its proper groove, 
eliminating the hazard of crossed 
or piled up cables. 

This hoist is built in sizes of 
1/4 ton to 5 tons, and has the 
same speeds and ratings as the 
standard hoist built by the com- 
pany. The worm drive has Tim- 
ken tapered roller bearings, is 
fully enclosed within the gear- 
case, and runs in oil. The motor 
is directly attached to the cast- 
steel frame, which carries the 
entire load. 

The hoist has close head-room, 
allowing the hook to reach with- 
in a minimum distance of the 
overhead track. It has a safety 
type hook block with a carriage 
that completely encloses the bot- 
tom sheave. Both single- and 
twin-hook types are available. 
Either rope or push-button con- 
trol may be had. 79 


Rope Hoist with Grooved Drum, 
Developed by Electro Lift, Inc. 
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SHOP EQUIPMENT SECTION 


Brown & Sharpe Motorpump 


Brown & Sharpe 
Centrifugal “Motorpump” 


The No. 206 centrifugal “mo- 
torpump” recently added to the 
line of the Brown & Sharpe 
Mfg. Co., Providence, R. I., is 
particularly suited for supplying 
coolant for machine tools and 
light machinery, as well as for 
use where dirt or abrasives may 
be present in the liquid and 
where a moderate volume of flow 
is desired at a low head. This 
pump is fitted with a fully en- 
closed motor and grease-sealed 
ball bearings. The stainless-steel 
shaft is integral with the motor. 
The aluminum-bronze impeller 
is of the open or non- 
clogging type and is 


the shaft housing above the level 
of the supply tank in order to 
protect the motor. The pump is 
equipped with a 1/4-horsepower 
motor, which is available in dif- 
ferent voltage and phase types 
to suit requirements. . 80 


National Counterbores 
and Spot-Facing Tools 


A new line of heavy-duty, 
spline taper-drive counterbores 
is being introduced on the mar- 
ket by the National Twist Drill 
& Tool Co., Detroit, Mich. The 
driving means and the tools have 
been designed to provide excep- 
tional ruggedness and to insure 
permanent alignment of the cut- 
ter and holder. No loose pieces, 
such as screws, pins, or springs 
are used on these tools or hold- 
ers. The holders are of hardened 
and ground alloy steel. Each 
holder will accommodate a series 
of cutters within a certain range, 
and the pilots are interchange- 
able. 

A line of spline-drive inverted 
spot-facing tools has also been 
brought out as companion tools 
for the counterbores. These in- 
verted tools are used for spot- 
facing or counterboring surfaces 
that are inaccessibly located. The 
pilot is inserted through a hole, 
after which the cutter is at- 
tached by a small angular move- 
ment. Driving is accomplished 
by means of three splines located 
120 degrees apart, which are in- 
tegral with the pilot. Correspond- 
ing spline surfaces are provided 
on the cutter so that a balanced 
three-point drive is obtained. 

81 


“Industrial’’ Portable Welder 


Portable Alternating- 
Current Welder 


A portable alternating-current 
electric welder designed for use 
in the average industrial plant 
has been placed on the market 
by the Giant Grip Mfg. Co., 
Oshkosh, Wis. This welder, 
known as the “Industrial” model, 
has a current range of from 10 
amperes up to the maximum 
output, with open circuit are in 
three voltages, namely, 80, 85, 
and 90, but higher voltage can 
be supplied, if desired. 

The voltage changes are easily 
accomplished by changing the 
leads in the box mounted on the 
side of the cabinet. 
The transformer coils 


designed to allow ab- 
rasives to be discharged 
without excessive wear 
inside the housing. 
The pump is intended 
to be mounted in a 
tank, with the maxi- 
mum depth of sub- 
Mersion indicated by 
the water level mark- 
ing shown in the illus-. 


are constructed to per- 
mit maximum cooling, 
forced air circulation 
being provided. The 
knife switch control is 
located on the front of 
the cabinet. This welder 
is made in four mod- 
els, with capacities 
ranging from 300 to 600 
amperes. The weight 


tration. Provision is 
made to prevent the 


Counterbore and Spot-facing Tool Added to the Line 


of these welders ranges 
from 425 to 850 pounds, 


liquid from rising in of the National Twist Drill & Tool Co. .. 82 
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SHOP EQUIPMENT SECTION 


Lincoln Electrode-holder of 
Light Weight Design 


Lincoln Light-Weight 
Electrode-Holder 


An arc-welding electrode-holder 
of extremely light weight for its 
capacity has just been placed on 
the market by the Lincoln Elec- 
tric Co., Cleveland, Ohio. This 
holder, designated as Type ST, 
weighs only 14 ounces and has a 
current capacity of 250 amperes. 
The light weight of this holder 
was made possible by using 
formed steel parts, electrically 
welded. 

Connections to the cable can 
be made without tools. A special, 
easily operated clamp, which can 
be tightened or loosened with an 
electrode bar, assures positive 
contact and eliminates overheat- 
ing due to loose connections. This 
type of holder will accommodate 
any size electrode up to and in- 
cluding 1/4 inch. ~ 83 


Semco Square Notching 
and Blanking Die 


A line of sheet-metal-workers’ 
equipment, including a standard 
stock of dies and tools intended 
for immediate service, has been 
brought out by the Service Ma- 
chine Co., 162 Miller St., Eliza- 
beth, N. J. The first of this new 


line of equinment is a center- . 


notching die. This die is designed 
to permit quick set-ups for pier- 
cing rectangular openings, slots, 
and notches, and is regularly 
furnished with mountings of 
two different sizes. The Model A 
mounting is intended for notch- 
ing the sides and ends of sheets. 
The Model B, shown in the illus- 
tration, provides additional clear- 
ance between the guide posts for 
strips up to 20 inches in width, 


350—MACHINERY, January, 1938 


as well as a greater distance 
from the punch back. Removable 
guide posts can be provided when 
desired. 

Either a plain adjustable side 
gage arm or an adjustable front 
gage table can be furnished with 
this equipment. The gaging bar 
of the table can be used either 
parallel or square with the axis 
of the set. Ruled scales provide 
direct reading for setting the 
bar in either direction. A back 
gage is also provided for use 
where the ends of long strips 
are to be notched. This gage is 
also direct reading. Simple rub- 
ber cushion strippers are used 
where complete holes are to be 
pierced. 

Punches and die-plates are 
readily interchangeable and are 


Semco “‘Utility’’ Center-notching 
Die for Square Notching 
and Blanking 


self-locating. These members can 
be easily removed and replaced 
by simply loosening a clamp. 
Standard sizes are 4 1/4 inches, 
front to back, and either 1 1/2, 
2 1/4, or 3 1/4 inches in width. 
but any size can be provided 
within the maximum range ol 
the set, which is 3 3/8 by 4 1/4 
inches. 


Reliance Explosion-Proof 
Motors 


A line of  explosion-proof 
squirrel-cage alternating-current 
motors with mounting dimen- 
sions conforming to NEMA 
standards recently been 
brought out by the Reliance 


Reliance Explosion-proof Alter- 
nating-current Motor 


Electric & Engineering Co., 1088 
Ivanhoe Road, Cleveland, Ohio. 
These motors have been tested 
and approved by the Underwrit- 
ers Laboratories for Class 1, 
Group D hazardous locations, 
which include those in which 
volatile liquids, highly inflam- 
mable gases, or other highly in- 
flammable substances are made, 
used, or stored in other than 
their original containers. 

All working parts of these mo- 
tors are completely enclosed, and 
the housing is designed to with- 
stand even an internal explosion 
without bursting, loosening the 
joints, or permitting flame to 


-escape into the outside air. 85 


Rockwood Fiber Laggings 
for Pulleys and Flywheels 


Fiber lagging for increasing 
the diameter of pulleys and fly- 
wheels has been developed by the 
Rockwood Mfg. Co., 1801-2001 


English Ave., Indianapolis, Ind. 
Increasing the diameter of a 
driven pulley by means of this 
lagging permits increasing the 


Fiber Lagging Used to Increase 
Diameter of Press Flywheel 


To obtain additional information on equipment 
described on this page, see lower part of page 334. 
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SHOP EQUIPMENT SECTION 


the Rockwood paper pulleys used 
on motors. The laggings are 
supplied in any width and for 
any diameter up to 72 inches. 
They are fastened to the wheel 
or pulley rim by a simple but 
efficient clamp. 


Lyon Hydraulic Pallet 
Lift-Truck 


A lift-truck has been designed 
by the Lyon Iron Works, Greene, 
N. Y., primarily for handling 
double-faced pallets such as 
were originally developed for use 
with power fork tiering trucks. 
This hand lift-truck can be used 
to advantage when a power truck 
is not immediately available and 
when space does not permit its 
use. 

The lift-truck can be pushed 
into the pallet, and when fully 
entered, the rear wheels will 
drop through the rear opening 
in the bottom of the pallet and 
make contact with the floor. The 
truck is then elevated through 
the hydraulic mechanism by 
pumping on the truck handle. 


Lyon Hydraulic Lift-truck for 
Handling Pallets 


Cutler-Hammer Window 
Type Safety Switch 
The Bulletin 4101 “Current 


Breaker” safety switch, made 
by Cutler-Hammer, Inc., 264 N. 


Cutler-Hammer Window 
Type Switch 


12th St., Milwaukee, Wis., is now 
available with a window in the 
cover which permits the blades 
to be inspected from the outside 
of the case. The window consists 
of shatter-proof glass, 3/16 inch 
thick, held securely in place from 
the inside, a sponge rubber 
gasket being used to cushion the 
glass and seal the opening in the 
cover. 

The window type switches are 


basically the same as the stand-. 


ard Type A mill-duty switches 
made by this company, and have 
been developed to meet a demand 
for quick and safe inspection. 
They are available in standard 
sizes of from 30 to 1200 amperes 
up to 600 volts. 88 


Sizes from | to 3 Horsepower 


Wagner Improved 
Induction Motors 


An improved line of Type RG 
repulsion-induction motors suit- 
able for operating air compres- 
sors, pumps, refrigerator com- 
pressors, conveyors, etc., has re- 
cently been developed by the 
Wagner Electric Corporation, 
6467 Plymouth Ave., St. Louis, 
Mo. The main characteristics 
of these motors are high start- 
ing torque, low starting current, 
positive starting on low voltage, 
high power-factor, and high 
efficiency. The new motors are 
available in sizes from 1 to 3 
horsepower, in both vertical and 
horizontal types. 89 


Fafnir Improved 
Ball-Bearing Rubber 
Pillow Blocks 


The ball-bearing rubber pillow 
block made by the Fafnir Bear- 
ing Co., New Britain, Conn., 
which was described in July 
MACHINERY, page 747, is now 
being made with a grease fitting 
to meet unusual operating con- 
ditions. This fitting permits fre- 
quent lubrication, if desired. 

Rubber pillow blocks of this 
kind are used extensively in 
air-conditioning and ventilating 
equipment. The molded rubber 
housing eliminates any slight 
bearing noise and compensates 
for partial misalignment or lon- 
gitudinal shaft expansion, The 
wide inner-ring ball bearing, 
with self-locking collar incorpo- 
rated in its design, provides 
ample support for the shaft and 
can be easily installed. 90 


OOO 
size of the motor pulley. This Thus the pallet is raised off the : 
results in higher belt speeds and floor without interference with a 
makes it possible to operate the the bottom boards. 2 
belt at a lower tension, thus in- The truck shown in the illus- zl 
creasing the belt life and redu- tration has a capacity of 4000 : 
cing the belt maintenance cost. pounds, a lowered height of z 

It is claimed that the fiber 3 1/4 inches, and an elevation of 2 
surface will transmit at least 50 3 inches. The U-shaped carry- 2 
per cent more power than acast- ing platform has an over-all E 
iron surface, and in many cases, length, including the rolls, of 48 = 
will increase the output of the inches and a width of 30 inches. Z 
driven machines 10 per cent or Trucks of the same design can z 
more. The fiber laggings are be furnished in other sizes. 87 — 5 
mate of the came ete os Wagner Improved Motor Built in = 


additional information on equipment 
escribed on this page, see lower part of page 334. 
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NEWS OF THE 


INDUSTRY 


California 


FaLK CORPORATION, Milwaukee, Wis., 
announces the appointment of the 
TRANSMISSION ENGINEERING Co., 116 New 
Montgomery St., San Francisco, Calif., 
as its representative in northern Cali- 
fornia. A. PEDERSEN will have charge 
of the office. 


Foore Bros. GEAR & MACHINE CorRPo- 
RATION has appointed WALTER A. HOPPE, 
948 S. Grand Ave., Los Angeles, Calif., 
representative of the company in the 
southern part of California. 


Illinois 


Link-BELt Co., 307 N. Michigan Ave., 
Chicago, Ill., announces the following 
changes in personnel: Harotp L. Hoer- 
MAN has been appointed manager of the 
Link-Belt plant, warehouse, and sales 
cffice at Atlanta, Ga., to succeed I. H. 
Barbee, who died on November 4; 
Greorce A. Paice has been appointed 
manager of the Link-Belt warehouse 
and sales office in Detroit; LAURANCE O. 
MILLARD has been made district sales 
manager at Pittsburgh; and Pau V. 
WHEELER, district sales manager at 
Cleveland. 


DIEsPL EQUIPMENT CorRPORATION, 4401 
Ravenswood Ave., Chicago, IIl., manu- 
facturer of fuel pumps for Diesel and 
oil engines, announces the appointment 
of F. W. CrpERLEAF as general sales 
manager. Mr. Cederleaf, who is widely 
known as a development and production 
engineer in the automotive and machine 
tool fields, comes to his new appoint- 
ment from the Ex-Cell-O Corporation of 
Detroit, Mich. 


C. F. Pease Co., 2601 W. Irving Park 
Road, Chicago, Ill., manufacturer of 
blueprinting machinery, blueprint pa- 
per, drafting-room furniture, and pho- 
tographic arc lamps, announces that the 
company has removed from its previous 
address at 813 N. Franklin St., Chicago, 
to the address given above, where it 
occupies a spacious new building. 


R. A. LAcKey, vice-president and plant 
manager of the Payson Mfg. Co., 2916 
Jackson Blvd., Chicago, Ill., was recent- 
ly tendered a testimonial dinner at the 
Palmer House in Chicago, upon his re- 
tirement from active service. At the 
dinner, Mr. Lackey was presented with 
a watch and with an album containing 
the signatures of his two hundred asso- 
ciates. He will remain a member of the 
board of directors. 
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CraneE Co., Chicago, Ill., has formed 
a division of engineering and research, 
with L. W. Wattace, head of engineering 
research for the Association of Amer- 
ican Railroads, as director. The new 
division will comprise the existing di- 
vision of research and development and 
the product engineering department, 
the purpose being to coordinate all the 
engineering activities of the company. 


FLoyp C. ParMAn has been appointed 
Chicago sales manager of the Hendey 
Machine Co., Torrington, Conn., with 
headquarters at 565 Washington Blvd., 
Chicago, Ill. He was previously sales 
manager of the company’s central New 
York territory, with office in Rochester. 
E. J. Ray will take Mr. Parman’s place 
as district sales manager at Rochester, 
with office at 521 Commerce Building. 


B. N. BrockMAN, western sales man- 
ager of the R. K. LeBlond Machine Tool 
Co., with headquarters at 20 N. Wacker 
Drive, Chicago, Ill., recently completed 
twenty-five years with the company. 
Starting in the shop on December 14, 
1912, as inspector in the lathe depart- 
ment, he advanced step by step, through 
his energy, enthusiasm, and friendli- 
ness, to the post he now occupies. 


T. M. Rosie has been appointed man- 
ager of the Diesel sales division of Fair- 
banks, Morse & Co., 900 S. Wabash Ave., 
Chicago, Ill. Mr. Robie has been asso- 
ciated with the Fairbanks-Morse or- 
ganization since 1919, serving in numer- 
ous capacities in the manufacturing 
and sales division. 7 


Epwin S. CErEpDARLEAF hag been ap- 
pointed works manager of the Whitney 
Metal Tool Co., Rockford, Ill. Mr. Cedar- 
leaf was one of the founders of the 
Sundstrand Machine Tool Co., Rockford, 
Ill., and was superintendent of the com- 
pany for twenty-two years. 


E. T. Harris, president of the Payson 
Mfg. Co., 2916 Jackson Blvd., Chicago, 
Ill., was unanimously elected an honor- 
ary life member of the board of di- 
rectors of the Mississippi Valley Asso- 
ciation at a recent meeting, in recogni- 
tion of his many years of active endeav- 
or in the waterway development of the 
community in which he lives. 


H. J. GEorGEN has been added to the 
sales staff of the Michiana Products 
Corporation, Michigan City, Ind., manu- 
facturer of heat-resistant and stainless- 
steel alloy castings. His headquarters 
will be at 80 E. Jackson Blvd., Chicago, 
Ill 


Dorsey Endres, Chicago Rep- 
resentative of the Billings & 
Spencer Co. 


DorsEY ENDREs has joined the Billings 
& Spencer Co., Hartford, Conn., manu- 
facturer of drop-forged tools and forg- 
ing machinery, as the new direct factory 
representative in the Chicago territory. 


TUTHILL SprinG Co., 760 Polk St., Chi- 
cago, Ill., announces a new division of 
the company known as the Metallizing 
Division. 


Michigan and Wisconsin 


Water H. has been appointed 
assistant to the sales manager, C. L. 
Hull, of the Square D Co., Detroit, Mich. 
Mr. Bodle was formerly in charge of 
the Indianapolis office of the company, 
in which position he will be succeeded 
by R. W. THompson, who was previous- 
ly branch manager at Pittsburgh. A. W. 
ANDERSON will assume charge of the 
Pittsburgh territory. 


Members of the AMERICAN SOCIETY OF 
Toot ENGINEERS were guests of the 
Chrysler Corporation at the Engineer- 
ing Laboratories in Highland Park on 
the evening of December 9. The meeting 
was addressed by Professor J. J. Caton, 
dean of the Chrysler Institute of Engi- 
neering. 


Huser, vice-president and assis- 
tant general manager of the Ex-Cell-0 
Corporation, 1200 Oakman Blvd. De 
troit, Mich., and one of the original oT 
ganizers of the company in 1919, was 
recently elected president and general 
manager at a meeting of the board of 
directors. Mr. Huber succeeds M. A: 
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